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Your computer system needn't cost 



Some computer kits include little more than a mother board and 
a front panel, and you pay extra for everything else you need to 
make an operating computer. 

SWTPC doesn't do it that way so you can get your Southwest 
Technical 6800 Computer up and running at a bargain cost 
compared with most other systems. It comes complete at $395 
with features that cost you extra with many other systems. 

The Extras You Get 

These extras include 4K of random-access memory, a 
mini -operating system in read-only memory, and a serial control 
interface. They give you 1) a considerable amount of working 
memory for your programs, 2) capability through the mini- 
operating system to simply turn on power and enter programs 
without having to first load in a bootstrap loader, and 3) an 
interface for connecting a terminal and beginning to talk with 
your computer immediately. 



Low-Cost Add-Ons 

Now that you have a working computer, you'll probably want 
to add at least two features soon, more memory and interfaces 
for needed accessory equipment. Memory for our 6800 is 
another bargain. You can get 4K memory boards for just $100 
and 8K boards for only $250. 

Our interfaces cost little compared with many other systems. 

Enclosed is: 

$995 for the Dual Minifloppy $250 for the PR-40 Line Printer 

$325 for the CT-64 Terminal $79.50 for AC-30 Cassette Interface 

$175 for the CT-VM Monitor Or BAC # Exp. Date 

$395 for the 4K 6800 Computer Or MC # Exp. Date 



For just $35 you can add either a serial or parallel interface 
board. (And you won't have to buy several interfaces on a costly 
board to get just the one you want.) 

Peripheral Bargains 

Your computer is no good without at least a terminal for 
entering data and viewing computer output, and you will 
probably want a good method of storing programs and data. 

We offer you a line of high-quality peripherals at low prices. 
(You can prove this by just comparing prices.) 

Buy our CT-64 Video Terminal for only $325 and our CT-VM 
Monitor with matching cover for $175. Our MF-68 Dual 
Minifloppy costs just $995, complete with Disk BASIC and a 
disk operating system. For cassette storage our AC-30 
Cassette Interface gives simple control for one or two cassette 
recorders. 

You can get inexpensive hard copy with our PR-40 Al- 
phanumeric Line Printer. 

We back up the 6800 system with low-cost software, 
including 4K and 8K BASIC. 

Compare the value you get with our computer and peripher- 
als before you buy We think you'll find that SWTPC gives you 
more for your money in every way. 
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Products Corp. 



219 W. Rhapsody. San Antonio, Texas 78216 
London: Southwest Technical Products Co., Ltd. 
Tokyo: Southwest Technical Products Corp./ Japan 
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FRANCHISE OPPORTUNITIES AVAILABLE 




new 

product 

announcement 

The Computer Store is pleased to announce the WANG PCS-II as 
a new line, stocked for delivery. The WANG PCS-II is a compact 
desktop computer designed for accountants, engineers, businessmen 
and administrators. The standard unit contains a video screen, 
keyboard and mini-diskette. Price: $6,600.00 
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Price: 

32 K • $975 
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Designed, assembled and tested to the 
Computer Store's own rigorous specifications. 

features: 

• Can be loaded in 4K increments. 

• Assembled, tested & burned-in. 

• All I/O lines buffered. 

• G-10 Glass epoxy board, 20Z copper. 

• Lo profile sockets on all ICs. 

• Phantom disable provided. 



Also: 24K = $735 

16K = $545 

8K = $350 

Each 4K block may be strapped to 
any 4K address boundry. 

All ICs 100% dynamically tested 

and burned in. 

Solder masked PC board. 

Gold-plated edge connector. 



specifications 



S-100 Boss Compatible. 

Power - 8 V dc 400 mA per 4K. 

Capacity 8 x 4K words 

Access time 300NS max. 

Warranty 120 days on parts & labor. 



WORLD'S ONLY COMPLETE RETAIL CENTERS FOR MINI- AND MICRO- 
COMPUTERS, PERIPHERALS, SUPPLIES, SOFTWARE AND SERVICE: 

• PRINTERS (Data General /Centronics) • COMPUTERS (Data General - micro-NOVA/ 
Apple/Wang PCS ll/Cromemco) • CRT TERMINALS (Data General/Lear Siegler/Compucolor 
8001 System) • DESIGNER EQUIPMENT SUPPLIES • COMPONENTS • BOOKS • 
ASSEMBLY TOOLS & AIDS • MICROCOMPUTER PERIPHERALS 
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UBLISHER'S 
REMARKS 



Marketing Strategy 
for Dealers 

With sales to small busi- 
ness increasing steadily, 
many dealers want some 
ideas on how to sell to this 
market. Obviously it is 
worlds apart from the 
hobby market in that busi- 
nessmen are looking for 
computer systems that are 
all ready to go, complete 
with programs. They are not 

looking for kits; saving a 
few dollars on memory or 
I/O boards is of little inter- 
est; and having to learn 
BASIC so they can generate 
even the simplest programs 
will stop the sale. 

The business market may 
be the real savior of the 
computer store. Many, if 
not most stores, find them- 
selves hurting badly because 
so many manufacturers are 
inexperienced in marketing 
and try to set up discount 
schedules that are unreal- 
istic. When it takes four or 
five hours per customer to 
make a systems sale 
plus an equal amount of 
time for hand holding and 
service later, this money has 
to come from somewhere. A 
25 percent discount to the 
dealer does not begin to 
make this pay. Manufac- 
turers in other fields have 
found that 33-40 percent 
discounts are best for keep- 
ing things moving. 

There is a way around 
this situation for computer 
stores! Sell business systems 
instead of hobby systems 
and components. A system 
for a small business can then 
be a mixture of several man- 
ufactured components plus 
an attractive console and 
programs. There's no way to 
put a hard-and-fast list price 
on such a package, so those 
low manufacturer discounts 
can be ignored to some 
extent. Manufacturers will 



Wayne Green 

find that dealers will tend to 
try to deal more with 
suppliers who offer better 
discounts, and as the market 
grows we should find un- 
realistic suppliers gradually 
going belly up ... or at least 
learning the fundamentals 
of marketing the hard way. 

Hobbyists have settled in 
on an average investment of 
$2000 per system. This 
wasn't too bad when there 
were not many computer 
stores and a lot of hobbyists 
did not yet have their 
systems. Now, with more 
stores opening almost every 
day, and with the per- 
centage of hobbyists who 
have yet to make a major 
commitment to a system 
down well under 10 per- 
cent, the dealer who does 
not recognize the changes 
taking place is (or is going 
to be) in deep trouble. This 
is quite different from just a 
year ago when about 90 
percent of the hobbyists 
had yet to make major pur- 
chases. This group of people 
has done the most to keep 
the industry going and has 
supplied the growth money 
for manufacturers. 

Unless some new source 
of hobbyists is found — and 
quickly — suppliers and 
dealers geared to the hob- 
byist market are likely to be 
on hard times. This is a 
bitter pill in an industry 
that has been growing 
almost beyond belief. 



Cost per Month Is the Key 

Many dealers have been 
thinking in terms of $500 
CPUs, $250 I/O boards, 
$600 printers, etc. Business- 
men who are new to micro- 
computers, and this includes 
100 percent of them, think 
in business terms. When 
they buy a copier they want 
to know the cost per month 



on lease-purchase . . . and 
the cost of a service con- 
tract. If you are going to sell 
to businessmen, you have to 
have these answers. 

There is no reason on 
earth to talk to businessmen 
about $2000 systems. Even 
the smallest of businesses 
can afford a $12,000 system 
. . . and, if you are honest 
about it, you really can't 
offer a good-looking and 
performing business system 
for much less than that. To 
sell it at $11,800, you'll 
have to put it all together 
for around $7080, including 
the programs. On a lease 
basis, this will come to 
about $295 per month . . . 
about one-half the cost of 
one additional clerk for the 
business. This gives you a 
powerful selling tool. For 
half the cost of adding one 
more person to the staff to 
type invoices, statements, 
letters, mailing lists, do 
bookkeeping, etc., a micro- 
computer can be brought in 
that will do the work of six 
people. 



Standard vs Deluxe 

By offering a choice of 
systems that really isn't 
much of a choice, you'll 
give the customer something 
to think about. You want 
him to decide whether to 
buy the standard or deluxe 
system, not whether to buy 
a system or not to buy it. 
Be sure to give the customer 
the right choices to make. 

With the standard system 
selling for a mere $295 per 
month, perhaps the deluxe 
model should weigh in at 
$395. This would be a 
$15,800 sale, and you could 
afford to spend up to $9480 
on it. 

What should a system 
have for business? Since 
microcomputers can easily 
replace several office type- 
writers, you'll probably 
want one nice printer. It is 
so much faster and cheaper 
to type letters on a CRT 
and have them printed out 
automatically when they are 
edited that this function 
alone will sell systems. 

Since you don't want to 
wear out your good printer 
with things like labels, it 



might be worthwhile to 
have a small, faster, printer 
to knock out mailing labels, 
daily work reports such as 
inventory lists, sales totals, 
etc. This could be one of 
the inexpensive 40-column 
printers. 

You'll probably want a 
dual or triple disk system. 
Will the mini-floppy save 
enough money to be worth- 
while? Will you want 
regular-size floppies with 
double sides and dual 
density? After talking with 
businessmen, you'll find the 
answer to this . . . probably 
the majority have a few 
hundred accounts and a few 
thousand inventory items at 
most. 

Firms with large mailing 
or customer lists may need 
to go the hard-disk route 
. . . super deluxe ... at 
$595 per month (and worth 
it). This nets out to about 
$23,800 for the sale, which 
means you can put $14,280 
into it. The new $4800 
50-meg disks look attractive 
at that price. You could 
even get one of those into 
the deal at $495 per month 
if you had to. 



How to Get 
Started 



A lot of hobbyists see 
what is happening in this 
field, but don't know how 
to take advantage of it. It 
costs a lot to open a com- 
puter store, and it takes a 
lot of experience to under- 
take such a project . . . how 
does one get the experience 
and the money? 

My suggestion is for hob- 
byists to take every advan- 
tage of the hobby part of 
microcomputing. The main 
entry into the business end 
of microcomputing is via 
servicing ... if you know 
how to fix microcomputers 
you'll have to fight off store 
owners with a stick to keep 
from being hired. And how 
do you get good at fixing 
them? You do that by 
indulging yourself in your 
hobby until you are in 
nervana [sic]. 

Many hobbyists have 
two, three or four systems 
up and running. Others find 
that if they get a system 



together and working they 
have no problem at all 
selling it to someone who 
doesn't want to go through 
all that hassle. Fine . . . it's 
the hassle that is valuable 
for you. And once you're 
into getting things running 
you'll find other hobbyists 
vnttv systems that have 
problems and who will be 
delighted if you'll help them 
troubleshoot. Your local 
dealer will probably be 
happy to put you in touch 
with hobbyists who need 
help. You might even put a 
card on his bulletin board 
offering help. 

If you follow the above 
advice you'll get a good 
start in the field and have 
fun while you're doing it. 
When you're ready, I'll offer 
a few more suggestions. 



Service Bonanza 

Don't overlook the 
money to be made in ser- 
vicing microcomputers. 
These gadgets are com- 
plicated enough so there is 
going to be a shortage of 
good servicemen for a long 
time to come. Get the best 
people you can, lean on the 
suppliers for everything you 
can get in service data and 
diagnostic programs, get 
what you can in sophisti- 
cated service equipment, 
and you'll be able to pro- 
vide a salable commodity to 
other newer computer 
stores in your area. Thus, 
instead of fearing every new 
store that opens, you'll 
welcome them as a source 
of more income for you. 
You might give them a part 
of the contract as an induce- 
ment to let you handle the 
servicing. 



What Can You Offer? 

Have you given much 
thought to what you can 
put together for around 
$7080? It's time to get out 
the price sheets and a 
scratch pad and start put- 
ting some systems together 
on paper. The next step is 
to set them up and get them 
working . . . then get an 
enclosure made for them 



that will look good in an 
office environment. 

You'll need the funda- 
mental programs to sell 
these systems . . . payroll, 
statement printing, editor, 
inventory, general ledger, 
etc. If you haven't a good 
source of these, perhaps 
you'll be able to get them 
from Kilobaud. If you have 
some good programs al- 
ready, then you should talk 
with Kilobaud about further 
distribution of them . . . 
there could be enough 
profit in them so you 
wouldn't even want to 
bother running a store. 



Kilobaud Forum 



As you work out systems 
to sell to business, we would 
like to know what you've 
chosen and why. We'll pass 
along your ideas in Kilo- 
baud, and perhaps the result 
of this will be important 
input for suppliers ... on 
features and pricing. It 
certainly will generate some 
steam and a lot more ideas 
for everyone. 

If you run into areas 
where equipment that is not 
being made is needed ... or 
where some features that 
are not yet available would 
be helpful, pass along your 
ideas and you'll soon see 
them become realities. 



Replacing the Mail 

The sooner we can start 
interconnecting our micro 
systems via the telephone 
lines, the better. I'm sure I 
don't have to convince you 
that there is a serious need 
for an effective alternative 
to the mails . . . and I think 
microcomputers are the 
answer. 

We do need an interface 
that will connect to the 
phone lines and allow our 
contraptions to send letters 
from one system to another 
. . . call it data, if that 
pleases you. With the late- 
night telephone rate running 
around 19 cents for a one- 
minute phone call, I think 
we should take advantage of 
that as a mail alternative. 



Letters are 13 cents now, 
but they will be up to 19 
cents before long. 

We will need a good text- 
editing program so we can 
write letters on our systems 
and edit them. Then we 
need to have a real-time 
clock so we can program the 
system to make the phone 
call at a specified time. The 
interface should be able to 
dial the number at the right 
time and keep at it every 
few minutes until a connec- 
tion is made. When the 
phone is about to ring, there 
should be a disconnect tone, 
which will turn on the re- 
ceiving computer and not 
wake up the recipient. Once 
a handshaking signal is re- 
ceived, your system should 
send the letter to the other 
computer, complete with 
some error- detecting and 
perhaps correcting system. 
When an acknowledgement 
is received, the system 
would disconnect. 

On the other end, the 
system will probably turn 
on a light to indicate a letter 
is waiting . . . sort of like 
the message light on hotel- 
room phones. 

In order to get this 
moving, we need articles on 
suggested protocols and 
standards. I'd like to see 
experimenters build up 
some test systems and wring 
them out . . . complete with 
articles. 

The next step is to en- 
courage the manufacture of 
a telephone I/O board that 
will do all of this for us. 
You may be sure that Kilo- 
baud will do all it can to 
encourage the use of such a 
gadget. I'd like to start 
publishing the phone num- 
bers of people who get set 
up to use such a stan- 
dardized system. For 19 
cents, we may get reckless 
and send letters to people 
just for fun. 

As soon as something 
like this is going, you may 
be sure that I'll be getting 
on radio and television pro- 
grams and letting business 
know that such a money- 
saving service is available. 
The first users will obvious- 
ly be hobbyists, but how 
long will it take before there 
are some commercial uses 

(continued on page 26) 
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EDITOR'S 

REMARKS 



What The Hell's 
Going on Here? 



Yeah, what is going on? 
Where did this practice of 
advertising a product before 
it's finished come from? Is 
it because of the two-month 
lead time for magazine ads 
and everyone figures the 
bugs will be ironed out by 
then? Baloney. During the 
development of a hardware 
or software product, there 
isn't any way someone can 
anticipate that the thing will 
be ready to go in two 
months . . . there are just 
too many variables — most 
of them unanticipated. The 
whole situation is bad news 
. . . and it's generating a 
mile-wide credibility gap in 
this industry! 

There's no excuse for 
this stuff . . . and I'm 
getting very tired of getting 
letters from dissatisfied 
people (make that frus- 
trated people) who have 
sent their monies to various 
companies and then have 
had those companies deliver 
nothing but delay notices 
and promises. This game has 
been played with complete 
computer systems, disk 
systems, printers, memory 
boards and just about every- 
thing else you can think of. 
And everybody is doing it: 
large companies, small com- 
panies, those that are estab- 
lished and those trying to 
get their foot in the door. 

Going back to the first 
sentence in this paragraph 
maybe there is an 
excuse. If there is, I would 
certainly appreciate some 
response from the manufac- 
turers. I'll be sending a copy 
of this editorial to a number 
of manufacturers (along 
with the letters to those 
who have them coming). 
Let me clarify that last 
statement. I'll be sending 
copies out to manufacturers 



John Craig 

who may, or may not, have 
had delivery problems in the 
past. I'm not at all inter- 
ested in accentuating the 
negative with this effort . . . 
let's hear about some of the 
positive experiences also. 
We can all learn from the 
times when delivery 
schedules were met as well 
as the times they weren't. 
I'm not trying to put any- 
body on the spot, and Fm 
certainly not throwing out 
any threats (I once knew an 
editor who did that in a 
similar situation . . . and 
he's now an ex-editor). All 
I'm looking for is for the 
manufacturers to share with 
us the reasons why these 
things happen (i.e., a little 
more detail than can be 
obtained from a delay 
notice) and the reasons for 
their successes (which we all 
too often take for granted). 
Undoubtedly, certain 
manufacturers will feel the 
tone of this editorial has put 
them on the defense and, 
therefore, they'll decline 
making a response. That's a 
cop-out. As I said before, 
I'm not trying to put any- 
body on the spot . . . I'm 
just trying to shed some 
light on the situation. As far 
as my tone is concerned 
(particularly in the begin- 
ning — I seem to tone down 
a little as I go on) ... I 
wouldn't change it a bit. I'd 
like to think I'm speaking in 
behalf of tens of thousands 
of computer hobbyists who 
are all getting a little bugged 
by the situation. The recent 
situation with DataSync 
Corporation illustrates why 
this is a matter of concern 
for us all. "Colonel 
Winthrop's" objective was 
to advertise products that 
didn't exist, accumulate a 
couple of hundred thousand 
dollars and then take off. 
There are some companies 
in this industry that appear 
to be doing the same thing 
. . . and that's the worst part 



— giving the appearance of 
such activity. 

Perhaps the best thing to 
do is simply wait until 
you've seen a particular 
product or heard from 
someone who has. Wait 
until it gets into your local 
computer store rather than 
buying blindly the first time 
you see an ad in a magazine. 
Notice I said "the first 
time" you see an ad. There's 
a lot to be said for the 
stability and long-term 
nature of a company that is 
able to consistently ad- 
vertise its products. What 
I'm trying to say is, 
"Beware of those shots in 
the dark." 

I've run across some 
companies, large and small, 
that make it a definite 
policy to wait until a prod- 
uct is ready for this market- 
place before announcing. If 
some can do it . . . why not 
all? 



Addressing the Small 
Business World 



Starting next month, we 
plan to set aside a section of 
Kilobaud that will be de- 
voted to articles aimed 
toward the small business- 
man . . . and how he can use 
personal computer systems. 
The articles will discuss the 
systems and applications 
that are available . . . not 
"blue-skying" or proposed 
systems. We're going to have 
articles written by the 
people who have developed 
such systems. They'll 
emphasize the advantages of 
using a personal computer 
system in a business, system 
requirements, maintenance, 
operation, cost and ordering 
information. 

We're all aware that soft- 
ware is most lacking these 
days. Therefore, I'll be 
particularly interested in 
articles describing general- 
purpose and specific soft- 
ware-application packages. 

One of the most impor- 
tant things for authors to 
keep in mind is that they 
will be addressing, for the 
most part, novices in this 
field who will be users — 
not technically oriented 
individuals. A good example 
to follow is the kick-off 



article by Robert Brehm, 
appearing next month, 
which describes the Pro- 
medics Data Corporation 
system for medical profes- 
sionals. 

There will be a lot of 
articles written by various 
manufacturers describing 
their products. This is fine 
and dandy because it's 
doubtful anyone else could 
do a better job of describing 
their products; these articles 
also will be "horn tooting" 
affairs. But ... I honestly 
prefer to see objective re- 
views of such systems 
written by the users who 
buy them. If you're a manu- 
facturer (large or small) and 
you don't have the time, the 
knack or the personnel for 
generating articles about 
your system, then at least 
contact some of your 
customers and put them in 
touch with me, OK? 



Low Cost Software 
Development? 

Are you a manufacturer 
in need of some good 
applications software? Are 
you a hobbyist putting 
together small business 
systems, and you also need 
some applications software 
developed? No matter who 
you are or what your need 
is, I have a suggestion for a 
solution. 

Hal Singer, editor of the 
first computer hobbyist 
newsletter (The Micro-8 
Newsletter), is a math 
instructor here in Lompoc 
CA, and he has a knack for 
producing some outstanding 
programmers in his com- 
puter classes. Several manu- 
facturers, such as the Digital 
Group and Polymorphics, 
have loaned systems for his 
students to use in devel- 
oping applications software 
for those systems. The man- 
ufacturers are making out 
like bandits in getting this 
software developed at a low 
price, and the students are 
making out as a result of the 
experience they're getting, 
and the monthly royalty 
checks they receive! One of 
Hal's most recent geniuses is 
a young man named David 

(continued on page 27) 
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AROUND 

THE INDUSTRY 



Texas Instruments re- 
cently sent us one of their 
new "Programmer" model 
calculators for evaluation. 
I've always felt someone 
would eventually come up 
with a decimal/octal/hexa- 
decimal calculator for us 
computer types ... I just 
wish it had arrived sooner. 
After using this one for a 
couple of weeks, I've come 
to the conclusion I wouldn't 
ever be without it (TI 
loaned it to me ... but, 
rather than return it, I think 
I'll buy it!). 

Trying to do even the 
simplest hexademical arith- 
metic has always been a 
pain for me. For example, if 
you wanted to find out how 
many memory locations a 
particular assembly-language 
program occupied, you 
would simply subtract the 
starting address from the 
ending address, right? Here, 
put this one down on paper 
just to give it a try: 1D00 
minus 153F. After going 
through all that base- 16 
borrowing, you come up 
with a hexadecimal answer 
(it's hoped) . . . which isn't 
too meaningful. It will have 
to be converted to decimal 
to be of any value, right? 
You remember how to do 
tfert, oS couisfc. You learned 
it way back in your early 
college days ... or was it 
that first tech school you 
attended for programming 
or digital electronics? 

There's an easier way! 
First, grasp your trusty 
"Programmer" in your left 
hand and hit the ON button 
with your right (or vice 
versa for you lefties). Next, 
hit the HEX switch, which 
will put you in the hexa- 
decimal mode of operation 
(indicated by a quote sign 
(") at the left side of the 
display). Hit 1D00 . . . then 
the - sign . . . then 1 53F . . . 
and then the = sign. Aha, we 
have a hex answer of 7C1. 



John Craig 

To convert this to decimal, 
we simply hit the DEC key 
and the conversion is per- 
formed ... 1985 10 loca- 
tions. As a matter of fact, if 
we wanted to see what 
1,985 is in octal, we would 
simply press the OCT key 
(and get an answer of 
3701). The octal mode is 
indicated by a single prime 
sign (') at the left of the 
display. 

The preceding was a 
simple example of having to 
do hexadecimal calculations 
(and octal, of course). I 
would think the greatest 
value to be derived from 
this little gem would be 
when we want to do some 
hex arithmetic operations 
within a machine-language 
program . . . and being able 
to run through the whole 
sequence in decimal and hex 
with the calculator first. 

How about getting two's 
complement of a number? 
Simple. Enter the positive 
value of the number in octal 
or hex and then push the ± 
key in the lower right-hand 
corner (see Photo 1). You 
have the two's complement. 
Depressing the key again 
will take you back to the 
positive value. 

Referring again to Photo 
1, notice there are several 
logical functions that you 
can perform with the Pro- 
grammer, also. For example, 
you can take the Exclusive 
OR (XOR) of two values or 
perform a logical AND or a 
logical OR. Left shifts, one 
bit at a time, are possible 
using the SHF key. For 
example, enter IF, then 
SHF, then 1 (for 1 place), 
then = . . . and you get an 
answer of 3E. 

Parentheses, along with 
memory store, recall and 
sum operations make the 
Programmer a good general- 
purpose decimal calculator. 
Unfortunately, I don't find 
myself using it for everyday 




Photo 1. TI's Programmer calculator . . . from hex to dec. 



math. I say "unfortunate" 
because I feel TI sort of 
dropped the ball in the 
human engineering depart- 
ment. The Programmer sits 
on my desk right next to 
my old reliable TI SR-10 
... at the same angle shown 
in Photo 2. At that angle I 
can reach over and easily see 
which key is which on the 
SR-10. I can't see the 
labeling for the keys on the 
Programmer. In order to use 
the Programmer I have to 
pull it over to me. Now, it's 
not that I'm lazy . . . it's 
just that I think they did a 
much better job with the 
nice big keys on their older 
calculators (but then, the 
newer ones have a lot more 
functions, don't they?). 

One other minor fault I 
found with the Programmer 
is that it will not directly 
convert noninteger values 
from one base to another. 



But, with a little minip illa- 
tion (described in the 
manual) it can be done. 

As I said, I don't ever 
plan to part with it. It's the 
greatest boon to computing 
since the microprocessor 
(and, of course, I never 
exaggerate). The calculator 
is being test marketed 
initially on a direct-mail 
basis from Texas Instru- 
ments. Got that? Test 
marketed. That means we'd 
better get busy and buy 
some ... or they'll probably 
take it off the market. The 
price is $49.95. Heck, I'll 
gladly pay that just to keep 
from ever having to do 
another hex calculation on 
paper again! 

Texas Instruments Incor- 
porated, Inquiry Answering 
Service, PO Box 5012, M/S 
84 (Attn: TIP), Dallas TX 

75222. 




Photo 2. Comparison of Programmer and SR-10 shows the 
tatter's more convenient operating stance. 
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Your Own Computer 

Mitchell Waite and 

Michael Pardee 

Howard W. Sams & Co. 

How many times have 
you heard, "When is some- 
one going to write a book 
about personal computing 
that I can give to my friends 
who know nothing about 
computers?" I have been 
searching for such a book 
for the last three years; I 
think I finally found it. 

Your Own Computer is 
available from Howard Sams 
and Co. It is short, easy to 
read and seems especially 
designed for the person who 
doesn't know what a per- 
sonal computer can do, but 
does know the value of high 
technology. 

The preface nicely sums up 
the authors' goals: 

"Today few people 
realize that a computer for 
the home can be purchased 
for about the same price as 
a good stereo system. Retail 
stores are already making 
plans to sell you "your own 
computer" and advertising 
campaigns will soon herald 
the home computer as the 
consumer product of the 
future that's here now. In 
order to understand and 
appreciate the fantastic 
value of this new product, 
consumers will need to 
become familiar with what 
these inventions can and 
can't do. The purpose of 
this book is to introduce the 
novice to the new home 
computers and to reveal in 
the simplest possible terms 
the incredible potential of 
these technical marvels. 
Because of the stigma of 
complexity and mystery 
that surrounds the com- 
puter, it is hoped that in 
these pages you will find 
I that in fact computers are 



simple, easy to understand, 
and most of all extremely 
helpful devices." 

Although I don't believe 
anybody can make a com- 
puter simple to understand, 
I found that the authors did 
come unusually close. 

I was particularly im- 
pressed with the organiza- 
tion of the book. It started 
with a fast, easy-to-read 
introduction and ended 
with a chapter on how to 
get started in personal com- 
puters. When you finish the 
book, the authors provide 
the next step to take. There 
are several paths of involve- 
ment, and each is weighed 
for its intensity. 

The introduction basi- 
cally answers the question: 
What are personal com- 
puters, where did they come 
from so suddenly and where 
are they going? The evolu- 
tion of the personal com- 
puter is traced from the 
transistor to the space race, 
through digital watches, 
pocket calculators and TV 
games to the product that is 
emerging today called the 
home computer. It's a nice, 
simple introduction that 
lays good groundwork for 
the next question we all 
seem to come up with: "So 
what can you do with a 
personal computer?" 

Chapter two is about 
applications for the personal 
computer and is written 
with the attitude: "Hey, 
you guys, look what you 
could do with a computer in 
your home, in your busi- 
ness, in the classroom, or 
just for pure fun!" Under 
each of these classifications 
the authors describe three 
or four ways a personal 
computer could be used. 

For example, "In The 
Home" describes the per- 
sonal computer's being used 
as a home accountant, for 



personal income tax filing 
and for management of 
domestic resources (food, 
energy, security). Each 
application is illustrated by 
Robert Gumpertz, with 
some warm and happy char- 
acters involved in their com- 
puters. 

The next chapter is 
called "Programs For Your 
Computer." Here the 
authors have included what 
most books seem to miss. 
Software will be the most 
confusing aspect of the 
computer as a consumer 
product. Most people know 
nothing about it; in fact, 
most people feel it's a con- 
fusing word to use; and 
many hear it as a computer 
"buzz" word designed to 
put distance between the 
educated and the unin- 
formed. So, it is nice to see 
the authors approach the 
subject of programs for 
your computer directly, 
before going into the hard- 
ware that makes computers 
tick. 

First we discover the 
main difference between a 
computer and a toaster — 
that computers are program- 
mable — and then what 
writing your own programs 
involves. Finally, the 
chapter concludes with how 
to go about using other 
people's programs, which 
the authors say is probably 
the way things will even- 
tually go. 

Chapter four is about the 
devices that make a com- 
puter work or, as the title 
suggests, "Nuts and Bolts." 
The chapter is designed so 
that after reading it you can 
safely go into a computer 
store and not be totally 
snowed by what the owner 
is talking about. 

The chapter is divided 
into two main parts. One 
describes what hooks up to 
a computer: control panels, 
keyboards, displays, tele- 
types, cassette recorders, 
floppy disks. The second 
part describes things that go 
inside a computer: memory, 
interfaces, etc. The material 
is brief, but it does give a 
good picture of the hard- 
ware you will find being 
sold in computer stores. The 
authors do take the time to 
mention that when com- 
puters are operating more 



extensively in department 
stores, the amount you will 
need to know about hard- 
ware will be very little. For 
now, however, knowledge is 
required. 

For those of us who 
sometimes must look ahead 
to see how the book ends, 
the last chapter is the most 
sobering. Getting started in 
personal computing takes 
time and energy. (But the 
rewards are immense, and as 
a programmer might say, it's 
pure "blue sky" for future 
computer users.) 

Several alternatives are 
described: educating your- 
self, visiting a computer 
club, going to a computer 
fair, reading, etc. Next, the 
chapter asks you to define 
how deep you're willing to 
get involved. There is a brief 
mention of what it's like to 
buy a personal computer, 
but I would like to have 
seen more about buyers' 
guides and assistance. The 
book ends on an up note 
called "Free computers." 
Here the authors suggest 
that given the right type of 
person, with about $1000 
for an encyclopedia from 
mom and dad and a high 
level of interest, you can get 
a computer to pay for itself 
and also make a profit, right 
in your own home. 

That's a nice way to end, 
but Fm not totally sure 
that's all there is to it. The 
authors failed to mention 
the fantastic amount of 
work involved in getting a 
computer project running, 
and how one ever would go 
about doing it. 

At the back of the book 
you'll find two appendices. 
The first is just what the 
computer store people 
ordered — a simplified glos- 
sary of computer buzz- 
words. I wish it were larger, 
but it's not bad and can be 
read through in less than 1 5 
minutes. Appendix two is a 
listing of popular computer 
acronyms — those alphabet- 
soup abbreviations that 
keep us separated from the 
rest of the world. I'd like to 
see them all given up. 

In toto, I'd say this is 
really a fine book. You may 
consider, as I have, buying 
enough copies to satisfy 
friends who would like to 
get involved in personal 
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computing, but don't know 
a darn thing about it. 

Michael Stone 
San Anselmo CA 



Getting Involved with 

Your Own Computer: 

A Guide for Beginners 

Solomon & Veit 

Enslow Publishers 

Several writers have 
pointed out the need for 
providing simple, easily 
understood materials for the 
computer novice who wants 
to get involved but doesn't 
care about all the technical 
stuff. The newcomer wants 
to sit down at a machine, 
turn it on, and use it to 
perform a task or play 
games. 

The problem for many 
people has been the lack of 
enough background infor- 
mation to read the maga- 
zines and ads with any 
understanding. There are 
several "introductory" 
works, but they are in- 
variably long dull lectures 
on chip architecture or 
binary, octal and hex pro- 
gramming. While there is a 
place for these, they are too 
technical for someone who 
just wants to learn enough 
to get a system up and 
running in the most effi- 
cient manner. 

Getting Involved with 
Your Own Computer pro- 
vides that sort of informa- 
tion. It is a survey course on 
hobby computers and has 
the necessary technical 
information so that you can 
understand what a com- 
puter is and evaluate the 
advertisers' literature. You 
learn the difference between 
a RAM and ROM, an octal 
and a BASIC program, and 
what kinds of components 
are necessary to put a com- 
puter together. There is also 
a summary of basic equip- 
ment and software available 
from several manufacturers. 
The book is sufficiently up 
to date to contain some 
information on the PET, 
Apple II and Xitan. 

The book also discusses 
various magazines, books, 
clubs and stores where the 
beginner can supplement his 
knowledge on BASIC com- 



puter components, and the 
elements of memory storage 
are explained in a manner 
that most nontechnical 
people will probably grasp. 

Preceding the sections on 
peripherals, inputs and 
outputs are a few chapters 
on the types of products 
available; an introduction to 
training devices and evalu- 
ator kits, one-board com- 
puters and kits vs assembled 
units is followed by a review 
of companies using the 
S-100 bus (Altair, Imsai, 
Sol, Poly-88, Vector and 
others). 

Reports on various 6800 
computers, including SWTP 
and Jupiter are included. 
There is a separate chapter 
on the Digital Group and 
one on companies that do 
not use the S-100 bus. 
Other chapters provide 
information on peripherals 
and components as well as 
reviews of products by 
various manufacturers. A 
chapter on software gives a 
rundown on types of soft- 
ware and explains the 
nature of various languages, 
including machine language, 
assembly language, BASIC, 
word processors and so 
forth. 

A final chapter puts per- 
sonal computers into per- 
spective for the hobbyist, as 
opposed to the many gran- 
diose claims about the com- 
puter running everything 
from your home to your 
office. Not that it isn't 
possible to do all that and, 
eventually, even at a reason- 
able cost; but to the begin- 
ning hobbyist those schemes 
are still a long way from 
realization. 

Since this is an introduc- 
tory book, it is hard to fault 
it for omissions, but other 
information might have 
been useful. I would like to 
have seen a comparison of 
different chips. Also, the 
book does not provide 
enough information on the 
cost of getting various 
systems up and running. 

Finally, given the intro- 
duction of the PET, with its 
IEEE-488 bus standard, the 
authors could have specu- 
lated on what that might 
mean for someone who 
chooses to buy that particu- 
lar machine. 

My criticisms should in 



no way discourage anyone 
who needs an overview of 
hobby computers. This 
book is one of the more 
valuable contributions to 
the hobby literature. 

Gary Greenburg 
Jackson Heights NY 



Instant BASIC 
Jerald R. Brown 
Dymax 1977, $6 



This book is aimed 
squarely at the novice. It is 
suitable for those wishing to 
learn BASIC with little or 
no background in com- 
puters, programming lan- 
guages or mathematics. 

The book has the out- 
ward form of a workbook: 
soft cover, notebook-sized 
pages, numerous examples 
and exercises. But the 
notion of a dull, drab 
tutorial text is quickly 
dispelled. Brown's writing 
style is entertaining as well 
as instructional — rich with 
humor and personality. The 
book is filled with cartoons, 
illustrations and eye-catch- 
ing graphics. Somehow, 
these seeming distractions 
serve to augment the in- 
structional material, not 
detract from it. If you've 
given up learning BASIC 
because of a dry reference 
manual, this should be your 
answer. 

Mits 8K BASIC version 
3.2 is used in the examples. 
Although BASICs are 
similar, and the book would 
be useful in conjunction 
with any form of BASIC, its 
greatest value will be to 
those with some version of 
Mits (Altair) BASIC. Digital 
Equipment Corporation's 
BASIC Plus, a language 
similar to Mits BASIC, is 
also accommodated in the 
book. The author points out 
where the two languages 
differ. 

Brown is adamant about 
using the book as an active 
participation workbook. 
Numerous examples and 
exercises are provided. The 
reader is implored, prac- 
tically begged, to try them 
out on his machine. This 
approach is to be 
applauded. Much of pro- 
gramming is an art, and no 



artist can perfect his skills 
without considerable 
practice and attention to 
detail. By constantly getting 
his feet wet, the student will 
become familiar with pro- 
grams that work — and with 
ones that don't. Many 
examples of the latter are 
given. The reader will 
quickly become acquainted 
with various error messages 
and typical programming 
pitfalls. 

The author has given 
much thought to how to 
present BASIC to the begin- 
ner. He feels there are three 

■ 

programming concepts that 
often cause problems: 
conditional branching (IF 
. . . THEN), looping or itera- 
tion (FOR . . . NEXT) and 
arrays (subscripted vari- 
ables). These subjects are 
treated carefully. 

String variables are intro- 
duced immediately, which 
enables the reader to see the 
computer "talking in 
English." Assignment state- 
ments and data entry 
(READ, DATA, INPUT) 
come next. Looping and 
GOTO soon follow. 

Next come conditional 
branching and automated 
looping (FOR .. . NEXT). 
Subscripted variables are 
withheld until near the end. 
Last comes sub routining. 
Interspersed, of course, are 
the various other functions 
and features of BASIC. 

Brown consistently 
avoids references to any- 
thing that is machine (or 
installation) dependent. 
This seems at best a two- 
edged sword since the 
reader is denied a certain 
overview. It is simply 
assumed that he has access 
to a machine with BASIC. 
The following questions are 
ignored: What is BASIC? 
(itself a program executing 
in machine language); how 
is it entered into the ma- 
chine? (ROM, cassette or 
disk to RAM, etc.); how was 
it designed? (interpretive, 
thus allowing direct mode 
statements). 

These omissions are ob- 
viously intentional. Prob- 
ably, they were considered 
"red herrings" that would 
only confuse the reader. 
There is some truth to this, 

(continued on page 25) 
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OSI's Complete Computer 



Challenger IIP is a new 
personal computer complete 
with BASIC in ROM and 
RAM (4K) for programs in 
BASIC. All you have to do 
is turn it on and go. 

Challenger IIP is a self- 
contained personal com- 
puter with a full size key- 
board and a 32 x 64 char- 
acter video display 
interface. 

Complete with an audio 
cassette interface, the 
Challenger IIP connects to a 
video monitor or home TV 
set via an rf converter (not 
supplied) and optionally a 
cassette recorder for pro- 
gram storage. 

Challenger IIP comes 
with a 4-slot backplane and 
case for $598, and is com- 



patible with all OSI acces- 
sories. Ohio Scientific, 
Hiram OH 44234. 



OSI Announces 
74 Megabyte Hard Disk 

OSI's C-D74, for small 
computers, provides 35 ms 
average access time to any 
of 74 million bytes of infor- 
mation. It is the first drive 
with 1 2 tracks on a cylinder 
without reseeking, and can 
access any of 220,000 bytes 
of information in 5 ms. 

The C-D74 can store all 
the records of a medium- 
size company for instant 
access, and the drive can run 
24 hours a day without 
worry of disk wear. 

The 74-megabyte disk 




Ohio Scientific Challenger IIP. 




OSI's 74 megabyte hard disk. 



has important applications 
in both business computing 
and research, and makes 
small computers practical 
for much larger jobs. 

With a 10 ms single track 
seek, the drive has a data 
transfer rate of 7.3 megabits 
per second. 

The drive, cable, inter- 
face for an Ohio Scientific 
Challenger and OS-74 oper- 
ating system software is 
$6000 F.O.B., Hiram OH 
44234. 



TI Calculators Feature 

Solid State Software 

Libraries 

Featuring plug-in, Solid 
State Software libraries, the 
Texas Instruments Program- 
mable 58 and 59 calculators 
bring significant additional 
program memory capability 
and programming flexibility 
to advanced students and 
professionals in business, 
engineering and science. 

Suggested retail price for 
the TI58 is $124.95 and for 
the TI59, $299.95. Both 
models can use interchange- 
able software modules with 
prerecorded program 
libraries containing up to 
5000 steps each. 

The TI59 also has mag- 
netic-card memory capa- 
bility. Up to two cards 
about the size of a stick of 
chewing gum with an addi- 
tional 960 program steps 
can be loaded into this 
calculator. 

Otherwise, the two calcu- 
lators differ only in storage 
capacity. Users can partition 
the TI58 with up to 480 




Texas Instruments Program- 
mable Calculator. 



program steps or up to 60 
memory registers. They can 
do the same with the TI59 
with up to 960 steps or up 
to 100 memory registers. 

So that users can put 
their machines to work 
more quickly and obtain 
maximum benefits of pro- 
gramming, TI has developed 
new instructional material 
in a "Personal Program- 
ming" book form to replace 
the traditional owner's 
manual. 

Both new programmables 
have up to ten registers 
available for looping, incre- 
ment and decrement — and 
the same number of user 
flags for set, reset and test. 
Up to six levels of sub- 
routines are available, and 
four types of display testing 
with an independent test 
register. 

Users may edit their 
programs readily, using such 




Static RAM from Vandenberg Data Products 



12 



keys as insert, delete, single 
step, backstep and no opera- 
tion. 

The two program mables 
feature an Algebraic Oper- 
ating System (AOS), which 
allows even complex equa- 
tions to be entered the way 
they are algebraically stated, 
from left to right. AOS 
enables the calculator to 
execute problems automati- 
cally according to the rules 
of algebra. Up to nine sets 
of parentheses allow up to 
eight pending operations. 
Texas Instruments, Inc., PO 
Box 5012, Dallas TX 
75222. 



16K Static RAM from 
Vandenberg Data 

An S-100 bus compatible 
16K static RAM card 
designed for 500 ns systems 
is now available from 
Vandenberg Data Products. 
The card has very low 
power requirements and can 
be run in many systems 
without the fan operating. 
It has a fully buffered bus, 
low-power Schottky TTL 
logic and tested ICs. The 
board is soldermasked on 
both sides with gold-plated 
contacts, plated-through 
holes and silk screen in- 
cluding component identifi- 
cation, addressing designa- 
tions, test points, bus 
numbers and memory-bank 
array markings. There are 
low-profile sockets for all 
chips. 

Each 4K segment may be 
assigned a starting address 
on any 4K boundary. Extra 
address lines are provided 
for memory-bank operation 




RCA's new COSMAC VIP uses CD PI 802 microprocessor. 



under external memory- 
bank control. The card does 
not require a front panel for 
generation of MWRITE (pin 
68), allowing use of the 
memory on a stand-alone 
bus and CPU. 

The assembly manual 
includes a section on theory 
of operation, detailed 
assembly instructions, mem- 
ory test, troubleshooting 
guide and procedures, mem- 
ory timing diagram, IC 
pinout and logic diagram, 
schematic, and component 
layout diagram. Price is 
$365 in kit form, or $450 
for the assembled and tested 
unit. Vandenberg Data 
Products, P.O. Box 2507, 
Santa Maria CA 93454. 



Two New Interfaces 

for Dura Mach 10 

Terminals 



Sirius Micro Systems 
announces two interfaces 
for the Dura/Itel Mach 10 
or Model 941 Selec trie- 
based terminals. Both 
connect to standard TTL 




parallel I/O ports and are 
bus independent. With a 
simple software change, 
these output-only devices 
will print, using any code 
type-ball that will fit your 
machine. 

The first interface, a 
basic isolator or level 
shifter, sells for $205. Print 
control and code conversion 
are completely software 
controlled. This provides a 
minimum cost isolator to 
protect your computer from 
high terminal voltages. 

The second, a parallel in- 
terface, sells for $290. This 
device adds hardware print 
control to reduce software 
complexity and will inter- 
face to parallel ports with or 
without handshaking. 

Both interfaces are de- 
livered assembled and tested 
with case, postpaid in the 
continental U.S. California 
residents, please add tax. 

Software driver example 
programs are included for 
8080/Z-80 based systems 
with flowchart and docu- 
mentation for easy con- 
version to other computers 
or different type-balls. This 
software has been checked 
out on, and is ready to run 
in, Digital Group Z-80 Maxi- 
BASIC, assembler and dis- 
assembler programs. 

Sirius Micro Systems, 
4490 Sirius Ave., Lompoc 
CA 93436. 



Interface for Dura and Selectric. 



Computer Kit 
Offered by RCA 



A new, expandable, low- 
cost hobbyist computer kit, 
called COSMAC VIP (Video 
Interface Processor), is now 
available from RCA Solid 



State Division to permit the 
hobbyist to assemble a 
microcomputer with which 
to create and play video 
games, generate graphics 
and develop microprocessor 
control functions. 

Priced at $275.00 in kit 
form, the VIP is a complete 
computer on a printed cir- 
cuit card, offering a power- 
ful, uncluttered, complete 
operating system in only 4K 
bits of ROM. VIP's output 
directly interfaces with a 
monochrome CRT display 
or, when used with an 
FCC-approved modulator, a 
TV receiver. 

The heart of the VIP is 
RCA's CDP1802 micro- 
processor whose CMOS 
technology and 8-bit 
COSMAC architecture have 
established it in applications 
as varied as TV games, 
automotive engine controls 
and factory process con- 
trols. 

The VIP features a single 
SVi x 11" PC card with the 
CD PI 802 microprocessor, 
2048 byte RAM using 
4K-bit static RAMs, single- 
chip graphic video display 
interface, built-in hexa- 
decimal keyboard, 100-byte 
per second audio tape 
cassette interface, simple 
wall-plug regulated power 
supply, and easy expand- 
ability for both memory 
and I/O interfaces. 

The CHIP-8 interpretive 
programming language 
simplifies the hobbyist's 
efforts in programming; 
video games can be stored in 
cassette tapes for ready use. 
CHIP-8 has 31 easy-to-use 
instructions in a 2-byte 
format. 

The 51 2-byte ROM oper- 
ating system offers the 
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hobbyist benefits in that it 
simplifies such tasks as 
loading a program into the 
RAM via the hexadecimal 
keyboard, recording RAM 
contents on cassette tapes, 
transferring tape-recorded 
programs into RAM, dis- 
playing memory bytes in 
hexadecimal format on a 
CRT, stepping through 
RAM contents, and 
examining contents of the 
CDP1802 CPU registers. 

VIP is readily expand- 
able, both on the PC card 
and through connectors. 
RAM capacity can be 
doubled on the card to 
4096 bytes by adding four 
4K-bit devices, and can be 
expanded to a total of 32K 
bytes by adding further 
memory capacity through a 
44-pin connector socket in 
the card. 

The hobbyist's manual 
contains detailed informa- 
tion on kit assembly, VIP 
o perating procedures, 
CHIP- 8 interpreter pro- 
gramming technique, 
machine language pro- 
gramming, logic description, 
test programs and trouble- 
shooting guides, and VIP 
system expansion instruc- 
tions. 

RCA Solid State Divi- 
sion, Box 3200, Somerville 
NJ 08876. 



DIP/IC Insertion Tool 
With Pin Straightener 

The model INS- 14 16 DIP 
Insertion Tool inserts both 
14- and 16-pin IC packages 
into sockets of predrilled 
boards. Durable glass- filled 
Lexan construction features 
precision parts and one- 
hand operation. Narrow 
profile permits tool to work 
on densely spaced patterns, 



while insertion mechanism 
assures accuracy. The tool 
also includes a pin straight- 
ener built into the handle. 
Simply insert the IC, rock it 
on the straightening saddle 
and push down on the tool. 
An automatic ejector de- 
livers the IC ready to be 
placed in the insertion end 
for installation in your 
board or socket. OK Ma- 
chine and Tool Corporation, 
3455 Conner Street, Bronx 
NY 10475. 



RO-CHE Multi Cassette 
Controller 

RO-CHE Systems offers 
an I/O driver for BASIC 
with their Multi-Cassette 
Controller, which controls 
up to four recorders. This 
means that BASIC programs 
can read records from and 
write records to cassette 
tape under program control. 

The I/O driver is patched 
to and from BASIC and 
handles all input and output 
to either the cassette oper- 
ating system or the console. 

The cassette operating 
system opens and closes 
files; even named files may 
be used. When a logical 
record is written the blanks 
are compressed out and the 
record is stored in a buffer. 
When the buffer is full the 
physical record is written to 
the cassette. 

The Multi-Cassette Con- 
troller, which plugs into a 
single Tar bell interface 
board, comes in two 
models. The 4-port kit is 
$140 and the two- port kit is 
$110. Software consists of 
the cassette operating 
system, BASIC I/O driver 
and listing, assembler with 




STRAIGHTEN PINS 



RELEASE 



PICK-UP 



INSERT 



OK 's DIP/IC Tool. 




16KRA Semikit. 



patches to assemble large 
programs from tape, demo 
BASIC program and demo 
record file. RO-CHE 
Systems, 7101 Mammoth 
Ave., Van Nuys CA 91405. 



Corporation, 6200 Hollis 
St., Emeryville CA 98608. 



Processor Technology 
Semikits 






A 1 6KRA memory board 
in semikit form is offered 
by Processor Technology, 
manufacturer of small com- 
puters, peripheral equip- 
ment and software. 

The new RAM board is 
the first in a series of mem- 
ory modules in fully assem- 
bled and wave-soldered 
form with pretested ICs. At 
$369, semikits are priced 
competitively. The 16KRA 
board is also available fully 
assembled, tested and 
burned in for $399. 

Features include a 
16,384 byte memory, 
invisible refresh and worst- 
case access time of 400 
nsec. Each 4096 word block 
is independently addressable 
for maximum system flexi- 
bility. Power is typically 
five Watts, the same as most 
single 4K memory modules. 
Backup power connection is 
built in. 

Processor Technology 



Computerlogue '77 
Available 



Computer Enterprises' 
first microcomputer catalog, 
called Computerlogue, is 
now available. The 22-page 
booklet contains products 
from all major manufac- 
turers. So that a comparison 
can be made, retail price are 
given alongside cash- 
discount and credit-card 
prices. The cash price is the 
lowest price for each item 
listed. 

Instructions on how to 
order are displayed inside 
the front cover. 

Computerlogue, PO Box 
71, Fayetteville NY 13066 
(315)637-6208. 



New PROM/RAM Board 

Vector Graphic Inc. has a 
new PROM/RAM board 
with 1 K on-board RAM and 
capacity for up to 12K 
2708 type EPROMs. The 
board occupies two 
independently addressable 
8K blocks. Complete ad- 
dressing flexibility is pro- 
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New Vector Graphic board. 




vided to conform to 
virtually any system con- 
figuration with a minimum 
of address jumpers required. 
Price is $135 kit, $175 
assembled. Vector Graphic 
Inc., 790 Hampshire Road 
A-B, Westlake Village CA 
91361. 



Heath Offers BASIC 
Course 

Heath Company intro- 
duces its EC- 1100 self- 
instruction course in BASIC 
language programming tech- 
niques. The course takes an 
approach that has been 
designed to teach even those 
with little or no computer 
experience the skills neces- 
sary to intelligently con- 
verse, create and program in 
BASIC. 

Programmed instruction 
texts, practical demonstra- 
tion programs and practice 
problems teach BASIC 
language formats, com- 
mands, statements and pro- 
cedures. In addition, the 



course gives the student a 
practical introduction to the 
creative and problem-solving 
aspects of programming in 
BASIC. Mail-order priced at 
$29.95. Heath Company, 
Benton Harbor MI 49022. 



Plug-in S- 100 Boards 
for KIM 



Forethought Products' 
Kimsi is a new board that 
makes S-100 (Altair/Imsai) 
type boards plug compatible 
with KIM. The Kimsi board 
attaches to any KIM-1 com- 
puter, and on a single board 
provides both the interface 
logic and a fully buffered 
motherboard with eight 
1 00-pin slots. 

The ability to use cur- 
rently available S-100 mem- 
ory, video, I/O, PROM pro- 
gramming, graphics, and 
music and speech synthesis 
boards, etc., makes Kimsi an 
excellent base for a com- 
plete KIN' system. 

In use, Kimsi does not 
alter the operation of KIM 
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in any way. Instructions are 
executed at full speed, and 
no extra instructions or 
software tricks are needed. 
The board includes com- 
plete address decoding and 
power regulation for KIM, 
and facilities for DMA and 
multiprocessing on the 
S-100 bus. 

The Kimsi kit has a 
double-sided circuit board 
with soldermask and assem- 
bly/operating manual. Kit, 
$125; assembled, $165. 
Forethought Products, P.O. 
Box 3 86, Coburg OR 
97401. 



Kimsi board from Forethought. 



PCM Micro is PDP-8 
Software Compatible 

Pacific Cyber/Metrix, 
Inc., has a 12-bit microcom- 
puter system that is soft- 
ware-compatible with 
Digital Equipment Corp.'s 
PDP-8 family and sells for 
$989, or $679 in kit form. 

Designated the PCM-12, 
the compact system incor- 
porates Intersil's IM6100 
12-bit CMOS Micropro- 
cessor and advanced MOS 
and low-power Schottky 
technology. 

Because the IM6100's 
instruction set is identical to 
the PDP-8's, the PCM-12 
user has access to the most 
extensive minicomputer 
software library available, 
from paper-tape assemblers 
and editors to high-level 
languages such as 
FORTRAN, BASIC, 
FOCAL and ALGOL, plus 
all operating systems for the 
PDP-8 family. 

The PCM-12's basic price 
includes the 6100 processor; 
a memory system easily 
expandable to 32K; front- 



panel module with built-in 
bootstrap loader and 
control PROMs; power 
supply that typically con- 
sumes only 50 Watts; back- 
plane bus structure; alumi- 
num cabinet with slots for 
up to 15 plug-in modules; 
and a complete set of user 
manuals. PCM, 3120 Crow 
Canyon Road, San Ramon 
CA 95483. 



Word Processing System 

Interactive Data Systems 
has developed a word- 
processing system, 
IDSWORD1, designed to 
run under Mits Disk Ex- 
tended BASIC. Some of the 
more important features of 
the system are: 

Line editing — inserting, 
deleting or changing text in 
a line of data. 

Global editing in- 

serting, deleting, changing 
or finding strings of data in 
a selected block of text. 

M erging combining 

portions of various files into 
a single file. 

Reformatting — moving 
words between lines for 
maximum line size. 

Moving text — moving or 
copying a selected block of 
lines from one place to 
another in the text. 

Printing — text is printed 
with optional page number- 
ing and right justification. 
User specifies left margin, 
spacing and maximum lines 
per page. Top and bottom 
margins are set automati- 
cally. 

Form letters - multiple 
copies of a form letter, and 
mailing labels, may be 

(continued on page 25) 
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Caveat Emptor 



Caveat emptor (let the 
buyer beware) seems to be 
the watchword when you 
purchase a product in the 
microcomputer market. It's 
ironic that such a high- 
technology industry has 
generated such a low level 
of confidence in its relia- 
bility. The situation reflects 
the stereotype of the micro- 
computer entrepreneur: a 
sophisticated engineer/ 
technician, a naive business- 
man. 

The computer hobbyist 
puts up with this state of 
affairs, rationalizing it with 
cliches: "Well, the industry 
is in its infancy. What can 
you expect when you're on 
the cutting edge of the 
second coming of the 
Industrial Revolution?" 
Yes, the cliches abound, as 
do the after-club-meeting 
war stories of dealings with 
some manufacturers and 
retailers in this industry. 
These tales run the gamut 
from stores charging custo- 
mers for in- warranty service 
to manufacturers taking 
four months to repair a 
defective board. More often 
than not, those stories end 
with a sigh and a "What can 
you do?" or "That's life." 
NOT TRUE! 

Recently enacted legisla- 
tion has slain the doctrine 
of caveat emptor. Unfor- 
tunately, consumers, manu- 
facturers and retailers have 
not read the obituary and 
are generally unaware of 
their rights and liabilities 
with regard to warranty. 

This Forum will be the 
first in a series dealing with 
warranty. We'll start with an 
overview of warranty in 
general and a discussion of 



Kenneth S. Widelitz 
Attorney at Law 

warranty legislation. This 
Forum will focus on implied 
warranties. The next Forum 
will examine express war- 
ranties and some of the new 
rules regarding warranty 
disclosure requirements, the 
pre-sale availability rule and 
the repair-facility require- 
ments. This series plans to 
conclude with the results of 
a warranty survey that is 
being distributed to every 
retailer and manufacturer 
on the Kilobaud mailing list. 



The Importance of 
Warranty 

A study appearing in the 
Journal of Marketing, 
October 1968, by John 
Udell and Evan Anderson 
entitled "Product Warranty 
as an Element of Com- 
petitive Strategies" gives 
some insight into the impor- 
tance of warranty. The 
study, which dealt mostly 
with large appliances such as 
refrigerators and dish- 
washers, found that a war- 
ranty is most effective as a 
method of competition 
when the buyer is dealing 
with a product that carries a 
high price tag, that is pur- 
chased infrequently, that he 
visualizes as being complex, 
and where a firm's share of 
the market is small. Clearly, 
each element exists in the 
microcomputer industry. 

However, microcomputer 
manufacturers and retailers 
have given warranties short 
shrift. I've reviewed over a 
dozen warranties offered by 
microcomputer manufac- 
turers. None conforms to 
the requirements of the 
recent legislation. A micro- 
computer manufacturer 
should give his warranty the 
same careful deliberation 



and consideration that he 
gives to the design of his 
product. A carefully con- 
sidered warranty can do 
much to promote brand 
loyalty and accurately cost- 
out warranty liability. If a 
manufacturer costs-out his 
potential liability based 
upon assumptions that are 
not viable due to the re- 
quirements of the recent 
legislation, it might mean 
the difference between a 
profit or a loss year. 

From the consumer's 
point of view, it is obvious 
that, as personal computing 
catches on, the purchaser of 
a microcomputer will have 
increasingly less technical 
expertise. It is logical that 
the less technically minded 
purchaser of a microcom- 
puter will place a greater 
importance on the warranty 
than the engineer/hobbyist 
who finds it a challenge to 
get his system up and run- 
ning. I think it is safe to say 
that the more money some- 
one spends on an item, the 
more careful he is about 
what he purchases. It is also 
safe to say that most con- 
sumers perceive a close 
correlation between the cost 
of a product and the cost to 
repair it if it fails to func- 
tion properly. It is con- 
ceivable that the warranty 
accompanying a product 
will be as important a con- 
sideration in the purchase of 
a microcomputer as the 
number of slots in the 
motherboard or the speed 
of an I/O device. 



Types of Warranties 

There are two broad 
categories of warranties: the 
implied warranty and the 
express warranty. 

A warranty is implied 
when it arises by operation 
of law from the nature of a 
particular transaction; that 
is, it's automatic and 
requires no writing to arise. 
There are two kinds of 
implied warranties: the 
implied warranty of mer- 
chantability and the implied 
warranty of fitness for a 
particular purpose. In 
general, the implied war- 
ranty of merchantability 
means that a product must 



be free from defects in 
materials or workmanship. 
An implied warranty of 
fitness arises when the 
retailer, distributor or 
manufacturer has reason to 
know any particular pur- 
pose for which the product 
is required and that the 
buyer is relying on the skill 
and judgment of the seller 
to select and furnish suit- 
able goods. The requisite 
knowledge and reliance can 
be implied. For example, if 
a manufacturer of a particu- 
lar board advertises that it is 
Saltair/Bonzai compatible, 
there exists an implied war- 
ranty of fitness that the 
board can be used with such 
microcomputers. 

The other type of war- 
ranty, the express warranty, 
is usually written. However, 
under the Uniform Com- 
mercial Code, the express 
warranty may be created by 
an oral affirmation of fact, 
i.e., when the retailer makes 
an oral statement as to the 
capability of a certain prod- 
uct. It should be noted 
that "puffing" does not 
create an express or implied 
warranty. That is, the re- 
tailer who says, "I guarantee 
your satisfaction," or that a 
particular product is "the 
best buy on the market" 
does not create a warranty. 



Warranty Legislation 

It was as late as 1975 
that Congress enacted the 
first federal law relating to 
warranty. Officially called 
the Magnuson-Moss War- 
ranty Act (MMWA), it is 
often referred to as the 
"Truth in Warranty" law. 
The MMWA is based in large 
part on California's Song- 
Beverly Consumer Warranty 
Act (SBCWA) of 1971. 
Although this law affects 
only California, I am going 
to go into parts of it in 
depth for a couple of 
reasons. One is that it goes 
beyond the requirements of 
the federal law in many 
important respects. Since 
the MMWA was based on 
the SBCWA, we may see 
those parts incorporated 
into the federal law even- 
tually. Second, a good 
portion of the industry is 
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based in California and thus 
affected by that law. Third, 
I am familiar with the 
California law, so why not? 

The oldest legislation 
relating to warranty is the 
Uniform Commercial Code 
(UCC). Almost every state 
has its own version of the 
UCC, but, as its name 
implies, they are all substan- 
tially similar. The UCC is a 
creature of the mid-sixties. 

It should be noted that 
the MMWA and SBCWA are 
consumer-protection 
oriented. The products 
covered are consumer goods 
or products, which are 
defined as items normally 
bought for personal, family 
or household purposes. 
Thus, home or hobby com- 
puters are certainly covered. 
The House Report on the 
MMWA indicates that 
products that are in fact 
used for business purposes 
fall within the ambit of the 
law if the products are 
generally used for personal, 
family or household pur- 
poses. I can see arguing that 
microcomputers used in 
business would be covered 
by the MMWA. 



Implied Warranties 

Implied warranties are 
created by provisions in the 
UCC and the SBCWA. While 
the MMWA does not create 
any implied warranties, it 
does legislate the extent to 
which they can be limited. 

You will be relieved to 



know that if you sell a 
product only casually, such 
as your used microcomputer 
and peripherals, no implied 
warranties arise. 

The implied warranty of 
merchantability is a re- 
tailer's warranty under the 
UCC. Under the SBCWA it 
is a liability of the manufac- 
turer. 

The implied warranty of 
fitness under the UCC is 
also a retailer's warranty, 
whereas under the SBCWA 
it is made by both the man- 
ufacturer and the retailer. 

While the UCC does not 
set the duration of implied 
warranties ("reasonable" 
length), the SBCWA specifi- 
cally states that the dura- 
tion of an implied warranty 
is coextensive with that of 
any express warranty that 
accompanies the product. 
However, in no event shall 
the implied warranty be for 
a period of less than two 
months or for a period of 
more than one year. If no 
written warranty is pro- 
vided, the duration of the 
implied warranty is one year 
under the SBCWA. 

Before the enactment of 
SBCWA, the implied war- 
ranties created by the UCC 
were relatively easy to 
disclaim. We have all seen 
clauses in warranties stating: 
"This warranty is made in 
lieu of all other warranties 
expressed or implied . . . ." 
As a result of the enactment 
of the SBCWA, that dis- 
claimer is ineffective. Under 
the SBCWA, the only way 
the implied warranties can 
be disclaimed is by a sale's 



being made on an "as is" 
basis. A conspicuous writing 
indicating an "as is" sale 
attached to the product sold 
is required. Any other 
attempted waiver of any 
implied warranty is void. 
Remember, the SBCWA 
only applies in California. 

The remedies available to 
the consumer under the 
SBCWA and the UCC for 
the breach of an implied 
warranty are identical, with 
the single exception that the 
SBCWA specifically pro- 
vides that if a consumer sues 
based upon the breach of an 
implied warranty, the con- 
sumer may recover his 
attorney's fees. 

Damages that a buyer 
may recover are incidental 
damages and consequential 
damages. Incidental 
damages include the cost of 
repairing a defective 
product and other costs, 
such as the transportation 
of the goods to and from 
the place where they are 
repaired. Consequential 
damages include such 
damage, loss or injury as 
does not flow directly and 
immediately from the 
breach of the implied war- 
ranty, but only from some 
of the consequences or 
results of such breach. 

For instance, take the 
case of an amateur radio 
operator who hires a typist 
to input data relating to all 
the contacts he made in 
1976. Let's say because of a 
defect in the cassette inter- 
face he is using, none of the 
data is recorded. The con- 
sequential damages would 



be equal to the amount he 
spent to hire the typist. 

Of course, it may not be 
economically feasible for 
the hobbyist to pursue his 
legal remedies. But consider 
that the small-claims action 
is inexpensive. It can be 
more of a hassle for the 
manufacturer or retailer 
than you. And the manufac- 
turer or retailer who loses 
such a case will be more 
sensitive to similar problems 
in the future. 



Warrantor of the Month 

Warranty experiences 
aren't always nightmares. 
My only experience to date 
leads me to nominate the 
Byte Shop of Tarzana as the 
first "Warrantor of the 
Month." My Imsai didn't 
work when I completed it. 
Two long evenings of 
troubleshooting with my 
mentors couldn't solve the 
problem. So the front-panel 
board went back to where I 
bought it. Two days later, I 
got a call telling me the 
problem was solved: the 
board hadn't been etched 
perfectly and two traces had 
shorted. Four days later I 
was down again. This time I 
got my "fixed" call the next 
day: a bad chip this time. 
Thanks, fellas. 

Any other nominations? 
Comments to: 

Kilobaud Legal /Business 

Forum 

10960 Wilshire Blvd. 

Los Angeles CA 90024 



BASIC 

FORUM 



We sit down to begin this 
month's BASIC Forum at a 
desk piled high with letters 
from readers of our column! 



Responses to May Forum 



In the May Forum, we 



John Arnold/Dick Whipple 

carried several letters from 
readers describing modifica- 
tions and additions to 
BASIC. We have since pub- 
lished letters from readers 
commenting on the pro- 
posed changes. John Bockel- 
mann, an electronics teacher 
at Tenafly (NJ) High School 
has the following comment 



about one of the changes: 
"I am writing in response 
to Erik Brown's letter in the 
May issue. Erik wants to 
assign the I/O ports under 
program control. MITS 12K 
BASIC (version 3.2) already 
has this ability. The com- 
mand CONSOLE followed 
by a decimal integer from 
to 255 will change the I/O 
to the port thus defined. If 
we say: 

100 CONSOLE 200 

BASIC will respond by 
setting the control port to 
200 decimal and the data 
port to 201. 

"This feature could be 
useful in many game-type 
programs, like Battleship, 



where each player could 
have his own console and 
wouldn't be able to see 
what the other player 
entered. The console com- 
mand also works in the di- 
rect mode to transfer con- 
trol to a second terminal. 

"We have done a great 
deal of experimenting with 
BASIC'S special features and 
always read your column 
with interest. Before long, 
we will have BASIC running 
through a monitor for its 
I/O and will have it inter- 
faced to a floppy-disk 
system." 

Another reference to 
May's Forum came from 
Randall Thomas, 12103 
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Gary Hill Dr., Fairfax VA 
22030, a high-school 
student. His own computer 
is a Poly 88, but at school 
he has access to a Hewlett- 
Packard 2000. Unfortu- 
nately, Randall's letter is 
too long to publish. In it he 
clearly expresses his enthu- 
siasm for H-P BASIC. We 
must admit that some of the 
features he describes would 
be welcome additions to our 
micro software. The last 
paragraph of his letter sum- 
marizes his thoughts. 

"Needless to say, we 
have a considerable system 
in school (with Tape, Disk 
and Card Reader I/O), and 
it is quite a comedown to 
program my Poly after a 
taste of this! (If only I 
could teach it a few 
things!)" 

Jim Caldwell, one of our 
regular readers and corre- 
spondents, dropped us a 
note about the formation of 
a users' group to be known 
as the International Users' 
Group for the 6800 Micro- 
processor. Jim is a contribu- 
tor to their newsletter, 
FIFO, and we understand 
the first issue contains his 
clever word-processing pro- 
gram written in BASIC. You 
can get more details about 
the group by writing Inter- 
national Computer Center 
Director, Post Office 
Drawer 2790, Norman OK 
73070. 



Solutions for September's 
Programming Problem 

We've already mentioned 
the pile of letters - well, it 
seems that the little pro- 
gramming problem in the 
September issue stirred lots 
of interest among our 
readers; the response was 
overwhelming! Our main 
concern has been to think 
of a way to acknowledge 
the many contributions 
made by our readers. Since 
it would be impossible to 
publish all the letters and 
program listings, we were 
forced to: 1. choose a few 
representative letters to 
publish in entirety and 2. 
summarize details of the 
rest in an accompanying 
table. 

The problem as stated 



was to write a program that 
would generate a list of 
prime numbers between 1 
and some value, N. We 
asked our readers to submit 
their solution program plus 
certain pertinent data for 
the case N=1000. Most 
respondents used one of 
two techniques for solving 
the problem: The first we 
shall refer to as the division 
method, and the second as 
the sieve method. The 
division method is the most 
obvious and straight- 
forward, although it has the 
potential of being horribly 
inefficient and time-con- 
suming if done improperly. 
In the fundamental division 
method, each value within 



the range 1 to N is divided 
by a predetermined se- 
quence of numbers. If the 
full sequence is used with- 
out an even division, that 
value is labeled a prime 
number and printed out; 
otherwise, the program 
moves on to the next value. 
We will permit our readers 
to pick up the discussion at 
this point. From Robert 
Hinkley, 350 W. 55 St., 
NYC 10019: 

"I have enclosed my 
program for determining the 
prime numbers between 1 
and N (inclusive). Since I 
don't have my own com- 
puter yet, I asked the Com- 
puter Store & Computer 
Mart in NYC to try it out. 



LIST 

5 DIM P(300) 

10 PRINT "THIS PROGRAM DETERMINES & LISTS ALL" 

20 PRINT "THE PRIME NUMBERS FROM 1 TO N" 

30 PRINT "WHAT SHALL N BE"; 

40 INPUT N 

50IFN>1 THEN 90 

60 PRINT "TRY AGAIN, N MUST BE 1 OR MORE" 

70 GOTO 30 

90 P(l)=l 

100 L=l 

110 IF N <2 THEN 320 

120 P(2)=2 

130 L=2 

140 IF N <3 THEN 320 

150 P(3)=3 

160 L=3 

170 IF N <5 THEN 320 

180 P(4)=5 

190 L=4 

200 1=5 

210 1=1+2 

220 IF I >N THEN 320 

230 J=3 

240 X=I/P(J) 

250 IF X=INT(X) THEN 210 

260 IF X <P(J+1) THEN 290 

270 J=J+1 

280 GOTO 240 

290 L=L+1 

300 P(L)=I 

310 GOTO 210 

320 PRINT "ALL PRIMES HAVE BEEN DETERMINED" 

330 PRINT "THERE ARE ",L," FROM 1 TO",N 

340 PRINT "LIST THEM (Y,N)"; 

350 INPUT A$ 

360 IF A$="N" THEN 400 

370 FOR 1=1 TO L 

380 PRINT P(I); 

390 NEXT I 

392 PRINT 

400 PRINT "WANT TO DO ANOTHER (Y,N)"; 

410 INPUT A$ 

420 IF A$="Y" THEN 30 

430 END 

READY 



Using N=1000, the pro- 
cessing part of the program 
(excluding printing) took 
just under 60 seconds on an 
Altair 8800 using Mits 
BASIC version 4.0, and 
about 80 seconds on an 
Imsai 8080 using North Star 
BASIC version 6-FPB. 

The program is based on 
the following facts about 
prime numbers: 

1. 1, 2, 3, & 5 are known 
primes. 

2. No even number above 2 
is a prime. 

3. Any number not a prime 
is divisible by a prime. 

4. Let X be a number not 
divisible by prime P or by 
any prime lower than P. 
Then if X/P is less than the 
next prime higher than P, X 
itself must be a prime. 

"I thought my solution 
procedure was efficient; so I 
was disappointed that it 
took so long to process. I'll 
be interested to read about 
any programs you've re- 
ceived that run faster." (See 
Program A.) 

Robert A. Calbridge, Jr., 
106 N. Dorothy Dr., 
Richardson TX 75081, 
writes: 

"In response to your 
problem in issue No. 9, I 
enclose my solution. 

"By cutting corners, Le., 
using constants, and elim- 
inating all even numbers 
from the test field, I have 
been able to bring the time 
to 1 minute and 15 seconds. 
I fudged the first three 
numbers in order to orient 
the initial values for the best 
time. Elimination of all even 
values of A (by step 2), cut 
the time considerably. By 
applying the same fact to 
the prime test division by B, 
it eliminated more un- 
necessary work. 

"Furthermore, allowing a 
division test by only 
numbers up to the square 
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Name 

1 . Robert A. Calbridge, Jr 
106 N. Dorothy Dr. 
Richardson TX 75081 

2. Ronald Anderson 

3 3540 Sturbridge Ct. 

Ann Arbor Ml 48105 

Milan D. Chepko, M.D. 

119 Belleville Ct. 

Thief River Falls MN 56701 
4. Tom Dowling 

58Wannalancit St. 

Lowell MA 01854 



5. Bill Duemling 
1 5897 Marentette 
Mt. Clemens Ml 48043 



6. Robert Hinkley 
350 W. 55th St. 
NY NY 10019 



7. Verlynn J. Johnson 
RFD 2 
Storm Lake I A 50588 



8.J. W. McGaw 
Box 3874 
Nellis AFB NV 89191 

9. David Meltzer 
5194 E. Oxford Ave. 
Englewood CA 80110 

10. John R. Pierce 
PO Box 579 

Pacific Grove CA 93950 

11. David Shuman 
1989 Altamont PI. 
San Diego CA92139 

12. Webb Simmons 
1559 Alcala PI. 

San Diego CA92111 



1 3. Charles Sisco 
1438 Buena Vista 
Springdale AR 72764 

14. Gary Tack 
PO Box 866 
Corrales NM 87048 

1 5. Jeff Teeters 
1720Coolage Ct. 
Eau Clair Wl 54701 

16. Anne Weiss 

1 Winthrop Rd. 
Somerset NJ 08873 



17. Bob Wilson, III 

39597 Benavente PI 
Fremont CA 94538 



Computer 
and /or 
Software 


Method 


Time 


Processor Tech. 
5K BASIC 


Division 


100+s 


SWTP 
8K BASIC 


Division 
Sieve 


100+s 
100+s 


Morrow Micro 
Stuff 8080A 


Sieve 


94s 


Tektronik 
4051 


Division 


97 s 


Same 


Sieve 


28 s 


Same 


Sieve 


88 s 


Mits Disk 
BASIC 4.1 


Division 


65 s 


CDC 6500 
BASIC Complier 


Division 


35 s 


Mits Disk 
BASIC 4.0 


Division 


60s 


North Star 
BASIC 6-FPB 
Digital Group 
Maxi-BASIC 


Division 
Division 


80s 
100+s 



Same 



Digital Group 
Tiny BASIC (TBX) 
POLY 88 
A00 BASIC 



Digital Group 
Maxi-BASIC 

Intel MDS-800 
BASIC-E 

SWTP 6800 
8K BASIC 

Home-brew Z-80 



HP-97 

(Prog. Calculator) 

HP-97 

Mits Disk 

BASIC 4.1 

Mits BASIC 
Ver. 3.1 

Burroughs 
B-5500 BASIC 
Compiler 
Processor Tec. 
Sol 20 
BASIC 5 

Same 
Mits 12K 
Ext. BASIC 
Processor Tech. 
5K BASIC 



Sieve 



Sieve 
Sieve 



Sieve 



Sieve 



Division 



Division 



Division 

Sieve 
Division 



Division 



Division 



Division 



Sieve 
Sieve 

Sieve 
Table 1. 



18s 



43 s 
12s 



30 s 



59.5 s 



100+s 



100+s 



100+s 

100+s 
73 s 



64 s 



2.9 s 



100+s 



25 s 
33 s 

37.5 s 



Notes 

Very efficient coding. 
See listing above. 

Very thorough development 
of solution. Wish there was 
room to print it! 
Used Denver Tiny BASIC. 
He dusted off some old 
textbooks researching this one. 
Sent excellent documentation. 



Program fast but requires 
lots of storage. 
Written following rules for 
"structured" programming. 
Well-written code. 



Actual RUN time much 
less — as stated, includes 
print out. 
See letter above. 



"That little quiz at the end 
of . . . Forum was a brilliant 
idea! I enjoyed the challenge!" 
"What BASIC needs is bit 
addressing ... I am using 5-byte 
variables to store one bit's worth 
of information." Good point! 
Slowed by lack of STEP command 

John's sieve program is not 
substantially different, but he 
worked hard to minimize RUN 
time. See letter. 
See complete letter. 



John's MDS system sounds 
terrific! 

His was the first entry received 



Webb borrowed time 
on a friend's machine — the 
HP-97 is his present toy. 
Would you believe 21 hours? 



Used no arrays. Primes 
printed as found. 

Used arrays. 



That's fast! Jeff gives us an 
idea of the software generation 

gap. 

Of interest here is that Anne 
merely changed 3 lines in her 
division program to obtain one 
of the faster sieve programs. 

The same program was RUN in 
both BASICS. 
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root of the number under 
test eliminated more work. 

"The value assigned to C 
is only a flag to signal the 
program that an integer was 
the result of a division by B. 
If C is set to 1, then A is not 
prime and the value of A is 
not printed. A is then 
incremented, C is preset, 
and A is then sequentially 
tested by all possible in- 
tegers (odd ones that is) 
until either the value of C is 
set by an integral quotient 
or all possible values have 
been tried with no result, 
and the number is printed. 

"I used Processor Tech- 
nology 5K BASIC output 
through a VDM-1." (See 
Program B.) 



5 PRINT "1 2 3", 
10 FOR A=3 TO 1000 STEP 2 
15C=0 
17D=SQR(A) 
20 FOR B=3 TO D STEP 2 
22 E=A/B 

30 IF E=INT(E) THEN C=l ;B=D 
50 NEXT B 

60 IF C=l THEN GOTO 80 
65 PRINT A, 
80 NEXT A 

Program B. 



The sieve method orig- 
inated in antiquity with the 
Greek mathematician 
Eratosthenes. It is truly the 
more elegant approach, 
although some might be 
tempted to classify it as 
first-class trickery! With the 
sieve method, no division is 
ever used — in fact, no 
arithmetic at all is needed. 
"How so," you ask? Let's 
give our readers a chance to 
explain: 

"My name is David 
Meltzer [5194 E. Oxford 
Ave., Englewood CA 
801 10] and I am going into 
ninth grade. 

"Last year in school, I 
learned an algorithm called 
a sieve for finding prime 
numbers. This method in- 
volves writing down 
numbers from 2 to X (1 not 
being included because it is 
neither prime nor com- 
posite). Now, the first 
number on the list (2) is 
noted. Next, all the multi- 
ples of 2 are scratched out, 
then the next number on 
the list not scratched out 
(3) is noted as a prime, also, 
and its multiples are 



scratched out. The next 
number not scratched out is 
5, and so on. 

"I have duplicated this 
process by having the com- 
puter remember which 
numbers are scratched out 
(will be given a value of 1) 
and which numbers are not 
(will be given a value of 0). 
The variable for the array 
that keeps track of the 
numbers 2 through X and 
remembers which ones are 
scratched out is F. To cut 
the time of this process in 
half, we know that the only 
even prime is 2. Thus we 
only need to make a list of 
the odd numbers in addition 
to 2 (which I print sepa- 
rately in line 80). The 
computer divides the input 
number (N) in half (variable 
H in line 20) to know how 
many odd numbers there 
are up to N (excluding 1). 
Before the sifting begins, 
the array (F) is cleared to 
(lines 40 to 60). 

"The actual sieve process 
is from lines 90 to 160. Line 
90 initializes a loop from 3 
to N. Not all of these num- 



run on our computer 
(Digital Grup Z-80 with 
Z-80 Maxi-BASIC), it takes 
about 30 seconds." (See 
Program C.) 

Our last letter is from 
TSgt. John McGaw, Box 
3 874, Nellis AFB NV 
89191: 

"I decided to try your 
little programming problem. 
The best solution I could 
develop in an afternoon is 



limit=1000 have been 
running around 1 1.5 to 1 1.8 
seconds. 

"My system is a Poly 88, 
with 32K RAM, 7K ROM, 
K.C. tape, 9600-baud home- 
brew tape, and a home-brew 
analog subsystem. I/O is 
presently limited to the 
Poly video system and a 
keyboard, but an I/O 
Selectric is in the works. . . . 
My BASIC interpreter is 
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1000 INPUT "LIMIT? '\Q\j=l\piM A(Q)\n=SQRT(Q) 

1010 1=1+1^ A(I)=1 THEN 1010 ELSE IF I=>N THEN 1050 

1020 FOR J=2*I TO Q STEP l\A(J)=l\NEXT\GOTO 1010 

1050 for k=l to q\if a(k)=0 then print k,chr$(9), 
1060 next\stop 



Program D. 



this. (See Program D.) 

"This program minimizes 
operations that execute 
slowly in most interpreters 
(math) and concentrates 
instead on comparing and 
indexing. It creates a set of 
flags (A) used to mark all 
non-prime numbers and 



1 REM *** THIS PROGRAM FINDS PRIME *** 

2 REM *** NUMBERS BETWEEN 2 AND N *** 

3 REM *** USING THE SIEVE METHOD. *** 

4 REM ** * WRITTEN BY DAVID MELTZER *** 

5 REM *** FOR THE BASIC FORUM. *** 
10 INPUT"2 THROUGH ?'\N 

20 H=INT(N/2):IF N/2=INT(N/2) THEN H=H-1 

30 DIM F(H) 

40 FOR Z=l TO H 

50 F(Z)=0 

60 NEXT Z 

70X=0 

80 PRINT"2"; 

90 FOR L=3 TO N STEP 2 

100 X=X+1 

110 IF F(X)>0 THEN 160 

120 PRINT L; 

130 FOR Z=X TO H STEP L 

140 F (Z)=l 

150 NEXT Z 

160 NEXT L 

170 END 

Program C. 



bers are generated; only the 
odd ones are because of 
STEP 2. Line 110 checks if 
the present loop number is 
scratched out already. If so, 
it fetches the next odd 
number. If not, it prints it 
out as a prime number and 
then proceeds to line 130, 
which initializes the loop 
that scratches out (sets the 
value to 1 ) all the multiples 
of that prime up to N. 

'When the program is 
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proceeds through the list of 
values from 1 to the preset 
limit, marking off every 2, 
3, 5, 7, n value as non- 
prime. This looping goes on 
until n is equal to or greater 
than the square root of the 
preset limit. At the end of 
the calculations, the pro- 
gram prints all numbers that 
have not been flagged, in 
eight columns across the 
terminal screen. 

'Calculation times for 
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Poly version A00. ..." 

In Table 1 we have 
attempted to summarize the 
information received from 
those who sent solutions. 
We had some misgivings 
about unrestricted pub- 
lishing of the RUN times 
because of the misunder- 
standing that might arise. 
The wide variation in these 
figures was caused as much 
by differences in code and 
algorithmic efficiency as by 
interpreter differences. As a 
sort of editorial com- 
promise, we decided to give 
exact timings only for those 
solutions that ran in under 
100 seconds. Even so, 
readers should not use the 
timing data to draw con- 
clusions about the respec- 
tive speed of any BASIC 
represented. 

Based on the data in the 
table, we are led to con- 
clude that the sieve method 
is generally faster than the 
division method. The sieve 
method, on the other hand, 
requires a lot of storage, 
while the division method 
does not. Wonder what 
Eratosthenes would have 
thought about all this? 

Thanks to all who sent in 
solutions. Your response has 
encouraged us to make the 
program problem of the 
month a regular feature — 
which brings us to this 
month's challenge: 

Write a program to find all 



(continued on page 26) 
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The Computerized 
Doctor's Office 



I was turned on to Kilo- 
baud at Electronic Specialty 
Company here in Houston 
as a good, down-to-earth 
introduction to the hard- 
ware and hardware/software 
interface of small computers 
— particularly the "Kilo- 
baud Klassroom." I used to 
speak fluent FORTRAN 
and PL/1 in college but 
know that to understand 
the mind one must under- 
stand the brain; so enclosed 
is my check for a subscrip- 
tion to Kilobaud. I've 
already done the first two 
Klassrooms with a friend 
and am looking forward to 
the third and fourth. 

I have a pipe dream about 
using an Imsai with an LSI 
1 1 processor in an on-line 
time-sharing setup for 
patient/computer, 
secretary/computer, nurse/ 
computer, patient/doctor/ 
computer interactive pro- 
grams to handle patient 
information, past history, 
review of systems, family 
history, stress score, health- 
risk survey, accounting, 
medical record formatting, 
disease and drug cross- 
indexing, success-of-treat- 
ment evaluation, prescrip- 
tion printing, recalls and lab 
data. I would like someone 
to invent a printer that 
could hold several forms at 
once and feed them in- 
dependently. It would have 
to have type as opposed to 
5x7 matrix for readability. 
The alternative is several 
printers, and they tend to 
be expensive. I was in- 
trigued by the possibility of 
using an IBM Selectric II 
such as this for input/ 
output. 

My only gripe about 
your editing is that the 
columns in the front of 
Kilobaud skip around too 
much. How about just 
printing them in blocks so I 



don't have to keep jumping 
back and forth? Also, as I 
still understand very little 
initialese, would you please 
at least spell out your ab- 
breviations the first time 
you use them in an article? 
I've also been hearing a lot 
about bubble memory. 
Could you write an article 
on how it works, what is in 
the future, and when? 

Thanks for an informa- 
tion-packed, relevant 
journal. Keep up the good 
work. 

James H. Phelan, MD 
Kingwood TX 



The pipe dream sounds just 
great, Jim. Now all you have 
to do is stop thinking about 
it and do something about 
it. I'm sure you must realize 
that just f the drug cross- 
indexing you mentioned 
would require a large chunk 
of time to transfer it from 
the reference books into the 
computer. The same could 
probably be said for most of 
the ideas you mentioned 
(both software development 
and simple transfer of data). 
What you need to do is 
form an association or users' 
group with other doctors 
having your interests (and 
capabilities) and have each 
person develop a particular 
module for this entire 
package. Not only would 
the finished product be 
something of great value in 
your everyday work, but 
you could also make some 
bucks selling the package to 
other doctors (hmmm . . .). 
A good way to get some- 
thing like this started is with 
a letter to the editor. 

I always try to ensure 
that acronyms are used only 
after they've been defined, 
because I feel the same way 
you do. 

As to bubble memory - 
read David Huss's article, 
''Magnetic Bubble 
Memory, " in the November 
issue. - John. 



Bring in the Kids! 



A year ago today, we 
took possession of our small 
computer, an IBM 5100. It 
was purchased for business 
applications, but it has be- 
come a part of our family 
activities as well. We have 
just subscribed to Kilobaud 
and, after reading two 
issues, I am writing to: 1. 
propose that you regularly 
include some information 
geared to young children 
and 2. explain this proposal 
through our experience. 

When we purchased our 
computer, my husband and 
I were the only employees 
in the firm with any com- 
puter experience. This 
meant that we had to do the 
installation — primarily 
after office hours. The 
initial installation of the 
computer, software modi- 
fications, and data input 
meant that our children 
(ages 5 and 6) became ac- 
customed to seeing one or 
both parents working at the 
" 'puter." 

The children were in- 
trigued, and we began in- 
viting them to use the com- 
puter. Under our guidance, 
they learned to use the key- 
board to input data, to add, 
write sentences, make de- 
signs and print what was on 
the video screen. 

The next step for the 
children was games. My 
brother wrote a ticktacktoe 
game for the girls to play; 
other simple games were 
added to the "fun tape" as 
time permitted. 

In recent months, the 
girls have become curious 
about how the computer 
works. I have looked for 
introductory programming 
books and materials but 
find little information 
geared to the elementary- 
age group. 

Kilobaud could provide 
some of this information in 
at least two ways that I can 
think of: 



1 . Include a regular feature 
for the children in the maga- 
zine. This would use simple 
language and graphic presen- 
tation of how a computer 
works, exercises to intro- 
duce the BASIC vocabulary, 
etc. 

2. Prepare a series of 



lessons printed for use by 
the parent, working with 
the child. Again, simple, 
short explanations and 
exercises would be used. 

Regardless of the 
approach, I am convinced 
that children can become 
familiar with computers, 
their usefulness and fascina- 
tion at an early age. They 
will be prepared to use com- 
puters effectively as their 
knowledge becomes more 
complex. 

Why not have computers 
as a family hobby? It's fun 
and i< «cinating! 

Linda Williams 
Nitro WV 

/ couldn't agree with you 
more, Linda. Sounds like a 
fantastic idea. As a matter 
of fact, I have just the right 
person in mind for the job. 
- John. 



Let's Hear It for the 
Wired OR! 

The wired OR comment 
by Tim Barry (Kilobaud, 
September 1977, p. 157) is 
misleading in suggesting it 
should be avoided or is 
somehow bad practice. Also 
Barry's circuit shows three 
separate pullup resistors 
when only one is required, 
which hints that Barry has 
not studied this problem in 
much detail. Irrespective of 
what we call it, wire ORing 
is a powerful method for 
reducing circuit complexity, 
eliminating ICs and even 
simplifying circuit-board 
layout. It is used in many 
commercial systems, most 
notably KIM-1, where the 
lower 8K address decoding 
is all wired OR circuitry. 
Even if Barry doesn't think 
much of the wired OR, 
7500 or more KIM systems 
attest to its utility, and I 
have never heard of any- 
one's having trouble with 
this particular example. 

Don Lancaster in his 
CMOS Cookbook calls one 
version Mickey Mouse Logic 
(M2L) when used as the 
diode-wire OR with CMOS. 
Similarly, Motorola's 
MCMOS Handbook has a 
whole section illustrating 
diode ORing alternative 
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gating methods. The use of 
diode OR-AND methods is 
very common in thumb- 
wheel-switch preset gating 
where it often simplifies cir- 
cuit layout because the 
isolating diodes provide 
crossover jumpers for 
single-sided PC boards. I 
have used up to 12 diodes 
with a single common anode 
pullup resistor in a three- 
decade BCD preset counter. 
In another application 
where open collectors are 
not available as in the 
74LS138 three-to-eight de- 
coder, diode-isolated out- 
puts may be wire ORed (or 
ANDed) together to 
combine output as desired 
with the proper choice of 
pullup resistor. 

In short, wire ORing, 
when properly applied, is 
easy to use, not difficult to 
troubleshoot and is here to 
stay. Excellent performance 
is obtained with CMOS and 
74LS ICs when used with 
isolating diodes where open 
collectors are not available. 

Ralph W. Burhans 
Athens, Ohio 

Once in a great while Tim 
goofs. This was one of those 
rare occasions. - John. 
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Circuits" Section in KB? 



I found the "Faster MIK- 
BUG Load Technique" (KB 
No. 9) very interesting. Un- 
fortunately, only the as- 
sembler listing was given. I 
think the learning process as 



as possible.' 

Before I climb off the 
soapbox, just a few more 
items. Please do continue to 
list all the articles and 
features on the cover. (I 
wish 73 would consider 
doing that.) Also, would 
you consider a software 
equivalent to the 73 "Cir- 
cuits" feature? I envision 
this to be a one-to-five-line 
program feature (not re- 
stricted, I hope, to BASIC) 
giving just the essence of an 
idea without long explana- 
tions (see Example 1). 

Thanks for considering 
my proposals. Good luck!! 

Richard Wright 
Tiffin OH 



You got me on that one, 
Richard. The machine- 
language code should have 
been included in those list- 
ings. (By the way, who was 
the "famous editor?" 
Sounds like a brilliant fel- 
low!) 

We've had several re- 
quests for a "Circuits" sec- 
tion in Kilobaud . . . and I 
like the idea . . . so let's do 
it. Rather than limiting it to 
software or hardware, why 
don't we make it for both? 
We'll see if we can come up 
with a catchy name for it, 
but in the meantime . . . 
send 'em in. We'll accept 
contributions for small ef- 
forts or send you the pook 
of your choice (from the 
KB Book Nook) for more 
extensive efforts. (You in- 
dicate which you want it to 
be - a contribution or a 
book.) Should turn out to 



10 PRINT CHR$ (16); CHR$ (22); 
SWTP 8K BASIC, home up & erase 

Example 1 



well as implementation 
would surely have been en- 
hanced had the address and 
instruction code been listed 
to the left of the labels. As I 
recall, a famous editor once 
wrote: "Remember that 
there are as many hardware 
types reading KB as there 
are software people .... In 
other words, we need to try 
and provide as much 
material possible to make 
the article as comprehensive 



be a nice way to share many 
of those hardware and soft- 
ware tips and techniques we 
run across almost daily. - 
John. 



Who's Using Math? 

One of the good points 
about the hobbyist field in 
computers is that you don't 
need much more than a 



willingness to learn and lots 
of patience to get started. 
But since I have an ad- 
vanced degree in math and 
eight years' experience as a 
college teacher, I find my- 
self wondering what role 
mathematics plays: Is it 
necessary to the growth and 
development of the average 
hobbyist, and if so how 
much of what kind? I am 
not necessarily limiting 
myself to the traditional 
curriculum. 

In short, I am attempting 
to find out what computer 
hobbyists are doing (or not 
doing) with math, prefer- 
ably specific examples. Is 
there some situation where 
a little mathematical know- 
how did help or could have 
helped? 

I would like to hear from 
people concerning this. I am 
preparing a questionnaire 
that includes a generous 
amount of space for com- 
ment on what is, what 
ought to be, or even on how 
stupid it is to fill out ques- 
tionnaires! I welcome any 
kind of response, including 
insults, as long as they are in 
good taste. 

Bennett Sawey 

318 N. Maple St., #16 

Truth or Consequences NM 

87901 






A 360 Replacement? 

I am employed by a 
denominational agency. We 
are investigating word 
processors and minicom- 
puters. 

Our file in our (IBM-360) 
service bureau has about 
9000 records. In addition to 
the reports produced by the 
service bureau, we would 
like to do special mailings. 

We would need perma- 
nent storage for a name- 
address file, a nine-track 
tape drive compatible with 
our service bureau, a CPU 
capable of sorts and calcula- 
tions and an easily edited 
typewriter-face printer. 

I have written a few pro- 
grams in COBOL (NYU 
computer courses) and I am 
now programming our Mon- 
roe 1830 calculator-writer. I 
believe I could quickly pick 
up BASIC or other mini- 
computer languages. 



I would appreciate any 
information you could send. 

John England 

The Ministers and 

Missionaries Benefit Board, 

American Baptist Churches 

475 Riverside Drive 

New York NY 10027 

/ would be willing to bet 
there are some individuals 
among our readers who 
would be interested in dis- 
cussing such an undertaking 
with you in greater detail - 
John. 



Alpha Digital 
Systems . . . OK 

Since I believe it is just as 
important for your readers 
to know about the good 
companies as well as the 
poor, I would like to take 
this opportunity to com- 
mend the excellent service 
offered by Alpha Digital 
Systems of Boone NC. Not 
only does Joe Howell offer 
completely assembled 
systems at kit prices, but his 
service is personal, con- 
cerned, rapid and depend- 
able. He stands behind what 
he sells. **** (four stars) 
for him and your great 
magazine. Thanks. 

Steven O. Russo 
Ithaca NY 



Computer Portraits — 
A Real Money Maker! 

Please accept my compli- 
ments for a very fine selec- 
tion of software articles in 
your past issues. However, I 
would like to see more ap- 
plication programs in 
FORTRAN and APL. The 
Microsoft people have re- 
cently released a 12K ver- 
sion of 8080 FORTRAN, 
and an APL interpreter will 
be available in the near fu- 
ture. 

The floppy ROM was 
born in the May 1977 issue 
of Interface Age. A small 
vinyl record coded with 
6800 4K BASIC was in- 
serted into every issue of 
the magazine. Still in the 
experimental stage, perhaps, 
but it might just catch on. 
An 8080 disassembler in 
floppy ROM might make a 



22 



mt£~'' 




; i 






\KK* 



uvmx 




The Basic Box (left) and the Peripheral Plate. 



With no-nonsense 
organizers from the Digital Group. 



Not so long ago, the microcomputer domain 
belonged to a special group of creative, inventive 
folks — the inveterate hardware hackers who de- 
lighted in making a thing work and didn't really care 
all that much about how it looked. 

The Digital Group was a part of it. Our original 
microprocessor systems were designed not to 
require any cabinets at all — they simply worked 
well. 

Of course, along the line we couldn't resist making a 
good thing look good too . . . and we added our 
complete line of custom, deluxe cabinets to cover up. 

Well, we haven't forgotten those no-nonsense com- 
puter builders who just want a way to organize their 
systems. So the Digital Group has taken a step back 
to come up with a basic answer: The Organizers — 
the Basic Box and the Peripheral Plate. 

Beautifully simple. No paint. No anodizing. No frills. 
Just exactly what you need. 

The Basic Box houses your CPU, power supplies, fan, 
switches and I/O connectors in one tight little 16" by 
17" package. It's available completely naked — a 
metal box with a card rack so you can add to it from 
your own parts supply; or we'll spiff it up for you 
with optional equipment. 

The Peripheral Plate is a piece of bent metal with 
room for your keyboard, video monitor, two Phi- 



decks or an audio cassette recorder. All at your 
fingertips. For organization. 




Card rack swings out for service. 

Naturally, our basics have down-to-earth prices, too. 
The Peripheral Plate is a mere $19.50 . . . the basic 
Basic Box goes for $45 (a little more depending on 
options). 

Want to up your organization? It's simple. Just call or 
write the Digital Group for details. 
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P.O. Box 6528 • Denver, Colorado 80206 

(303) 777-7133 



SOFTWARE 



All programs include: Complete assembler source listing, 
sample output, hex dump, sorted symbol table, plus com- 
plete instructions and thorough documentation. 

6800 Development System Software. 
Text Editing System. The best text editor available 
for 6800 microprocessors. SL 68-24 $23.50 
Mnemonic Assembler System. Many options, including 
sorted symbol table. SL 68-26 $23.50 

NEW for 80801 

Space Voyage. TSC's famous Star Trek program now 

available for 8080. SL 80-9 $12.00 

Blackjack. All of the standard features including double 

down and splitting pairs! SL 80-8 $6.50 
Klingon Capture. An exciting space simulation program 

requiring only 2K. SL 80-7 $6.50 

NEW for 6800! 
6800 Disassembler. Finally, a reasonably priced 
disassembler — including source. SL 68-27 $9.00 
TSC Multi-User System — Write for details. 

6502 Game Package I — Lots of fun! PD65-1 $19.95 
8080 Game Package 1 - PD80-1 $19.95 

Complete Catalog of all of our programs. $ .25 

Pro gram-of -the -Mo nth-Club™ Join the hundreds of 
hobbyists already enjoying this service. No obligation 
and no time valued cards to return. Discounts offered. 
One year for $2.00 

To Order: Include 3% postage, $1.00 handling on 
orders under $10.00. Indiana residents add 4% sales tax. 
Check your dealer! 

T12 

TSC TECHNICAL SYSTEMS CONSULTANTS, INC. 
BOX 2574 W. LAFAYETTE, INDIANA, 47906 



IF statement will allow the 
automatic selection of case 
2 or 3, depending upon X. 

Richard Slater 
Export PA 



good start. 
Another 



practical ap- 



plication of particular 
interest to me is computer 
portraits. I hear they're a 
potential money-maker. I 
think it's about time the 
six-million-dollar toy started 
earning its own keep. 

Anyhow, thanks for your 
time and keep up the good 
work! 

Ken Wong 

Edmonton, Alberta 

Canada 



Undoubtedly we will be 
seeing FORTRAN, and per- 
haps A PL, within the 
hobbyist community to a 
significant degree within the 
next few years. But . . . 
don 't count on seeing a lot 
of FORTRAN programs in 
KB until there is evidence 
that this shift has begun 
(ditto for APL). 

I like the floppy ROM 
idea . . . we'll have to see 
how it works out with re- 
gard to reliability and accep- 
tance as time goes by. In the 
meantime, count me as one 
of the supporters, OK? 



Computer portraits . . . 
oh, boy! What a money- 
maker those systems are! I 
had a promise of an article 
on such a system some time 
ago ... but it fell through. 
The commercial versions of 
those systems sell for 
around $24,000. Vd be 
willing to bet a hobbyist 
could make one for between 
$7Kand $10K. -John. 



BASIC Arc Sine and 
Arc Cosine 

The privately owned 
small computer is often pro- 
grammed with BASIC, and 
for that reason magazine 
articles are appearing that 
contain listings of various 
BASIC programs. One of 
the persistent errors I have 
noticed has to do with the 
inverse trig functions "arc 
sine" and "arc cosine," 
which are incorrectly as- 
sumed to be unavailable in 
BASIC. This leads to the 
unnecessary use of mathe- 
matical approximations that 



take up valuable memory 
space. 

Every form of BASIC I 
have used can calculate the 
arc tangent, and this func- 
tion is all that is needed to 
get the other two inverse 



What's Happening? 

Having just finished the 
September Kilobaud, I have 
further appreciation of the 
magazine and the variety of 
articles in it. I depend on it 
for keeping up to date on 
the micro industry, and 
have been examining its 
pages in search of a micro 
for my own use. 

How about an annual 
survey similar to the one 
when the magazine first 
came out, showing the 
leaders in production of 
computers. Is Mits still No. 
1? How about SWTPC? 
What new entries are on the 
field? (Thanks for the 
write-up on the new PET. 
I'm one who likes to build 
my own from a kit, but the 
economics of the PET made 
me take a hard look first.) Is 
the S-100 bus a shoo-in or 
are there some serious chal- 
lengers? Is the Digital 
Group's philosophy of inter- 
changeable CPU boards 
catching on? How about 
some information on the 
various buses — IEEE-488, 
S-100, SWTPC, Digital 
Group — so we can be 



1. To get "arc sin X" in radians, use 
ATN(X/SQR(1-X**2)) 

2. To get "arc cos X" in radians, use 
ATN(SQR(1-X**2)/X) 

when X is between and 1 

3. To get "arc cos X" in radians, use 
355/113+ATN(SQR(l-X**2)/X) 
when X is negative (note that 355/113 
is a very close approximation to pi). 

Example 1. 



arc 
of 



trig functions. In fact, that's 
why "arc sine" and ' 
cosine" were left out 
BASIC in the first place. 

The three BASIC state- 
ments in Example 1 il- 
lustrate my point. These 
equations give the smallest 
angle that has the value X 
for its sine or cosine, and 
they are exact, as any high- 
school trig student should 
be able to prove. A simple 



figuring on the practicality 
of adapter boards between 
the various ones. 

I appreciate knowing 
about the various industries 
(ref. article on Seals Elec- 
tronics), their size, quality 
and design philosophy, etc. 
Also, I use your magazine to 
keep up on all the product 
ads and who has what for 
how much. The notices for 
the computer shows and 
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club information are very 
useful. I hope to see some- 
thing on the bubble 
memories soon! Keep it 
coming. 

John Nierste 
Clio MI 

PS. My biggest complaint is 
that the mailing wrapper 
was glued to the front 
cover! 

Thank you, John. You have 
some interesting and 
thoug ht-pro vo king po in ts 
there. Who is selling the 
most systems today? And, 
yes, we could use some 
articles comparing and 
pointing out the features, 
faults and different boards 
being built for various buses 
(although I'm not sure we'd 
have room to list all the 
S-100 boards). - John. 
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Products 

(from page 15) 

printed from name and ad- 
dress files. 

Price is $250. Interactive 
Data Systems, P.O. Box 
290, O wings Mills MD 
21117. 



Programs for 
KIM-1 



The First Book of KIM is 
a collection of dozens of 
programs — some useful, 
some recreational, all tested 
and documented — to run 
on the Commodore KIM-1 
system. Also included is a 
beginner's guide and other 
information useful to cur- 
rent and prospective KIM 
owners. ORB, PO Box 311, 
Argonne IL 60439. 



Programmable Character 
Generator 



Objective Design's new 
S-100 card adds the ability 



to dynamically create the 
characters generated by a 
video display device. For 
those who require special 
mathematical or scientific 
symbols, APL characters, 
sub and superscripts, high- 
density bar graphs, Greek 
letters, or game characters 



memory board holds 16 
2708 EPROMs. Unused 4K 
sections can be disabled to 
allow RAM to exist within 
the board's address space. 
The board also has pro- 
visions for a wait state to 
allow it to run on a Z-80 
system. The kit comes 




Programmable Character Generator output. 




Ibex 16K EPROM memory board. 



such as spaceships, the Pro- 
grammable Character Gen- 
erator allows the creation 
and storage of the new char- 
acter while retaining the 
original character set intact. 
Keyboard interface and dual 
joystick interfaces are pro- 
vided on the board. 

Objective Design, Inc., 
PO Box 20325, Tallahassee 
FL 32304. 



16K EPROM 
Memory Board Kit 

Designed to plug into the 
popular S-100 bus, the Ibex 



complete with sockets for 
all ICs (less EPROMs) for 
$85. Ibex, 1010 Morse Ave., 
Suite 5, Sunnyvale CA 
94086. 



CSC Introduces Multifamily 
Logic Probe 2 

The Multifamily Logic 
Probe 2 (LP-2) adds to 
CSC's expanding line of pro- 
totyping and test equip- 
ment. A price of $24.95 
brings it within reach of 
hobbyists, as well as making 
it ideal for industrial appli- 
cations in production 



testing, field service, etc. 

Drawing its power from 
the circuit under test, LP-2 
provides pulse detection and 
pulse stretching functions 
for an instant readout of 
logic levels, positive and 
negative transitions, pulse 
symmetry (duty cycle), as 
well as abnormal circuit 
conditions. 




Multifamily Logic Probe 2. 

Logic Probe 2 can be 
used to check all types of 
digital circuits, including 
clocks, gates, registers, 
counters, ALUs, I/O ports, 
UARTs, CPUs, etc. Con- 
tinental Specialties Corpora- 
tion, 44 Kendall Street, Box 
1942, New Haven CT 
06509. 



x^KOOKS 



(from page 9) 

of course. A lengthy tech- 
nical treatment would cer- 
tainly be out of place. But 
without even a passing men- 
tion of these technical 
aspects in the book, the 
computer novice must 
inevitably miss some per- 
spective. There are already 
too many black-box myths 
surrounding computers. 

Similarly, the capabilities 
of Mits BASIC to do certain 
pseud o machine-language 
instructions are ignored. 
Functions such as PEEK 
and POKE (reading and 
writing bytes to specific 
memory locations), and 
OUT (sending bytes to I/O 
ports) are not even men- 
tioned. The ability to call 
machine-language subrou- 
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tines (USR) is not discussed 
in the text (though it is 
listed in one table of func- 
tions). 

Generally, the explana- 
tions are complete and 
lucid. Only two obvious 
mistakes were noticed (an 
inconsistent description of 
the SGN function and a 
typo involving a missing 
variable in the explanation 
of the ON . . . GOTO state- 
ment). For some reason, the 
RESTORE (resetting data 
pointer) and CLEAR (re- 
setting string space) state- 
ments are not mentioned. 

Examples are frequent 
and helpful. Many useful 
small programs are included, 
which should germinate new 
ideas in the reader. The text 
is also sprinkled with pro- 
gramming tips that should 
prove to be valuable for the 
beginner. 

In short, this book is a 
winner. For those fluent in 
another high-level language 
(like FORTRAN or 
COBOL), a reference 
manual on BASIC is more 
to your need. But for those 
without much programming 
experience, this is an excel- 
lent tutorial for BASIC and 
elementary programming 
concepts. The care, effort 
and imagination that Brown 
has infused into this book 
should be well worth the 
price of admission. 

Phil F eld man 
Los Angeles CA 



Game Playing with BASIC 

Donald D. Spencer 

Hayden Books 

Rochelle Park NJ, $6.95 

This book starts off with 
a short introduction in the 
first chapter to computers 
and how they can be used in 
game playing. There is a 
section telling the reader 
how to write game pro- 
grams, and then there are 
some samples for him to 

try. 

The second chapter 
covers the fundamentals of 
BASIC. After that, it's on to 
some simple games in 
chapter three. 

Subsequent chapters deal 
with "Number Recrea- 
tions," "Gambling Games" 
(such as Slot Machines, 



Blackjack, Baccarat and 
Wheel of Fortune), 
"Puzzles" and "Magic 
Squares." 

The book concludes with 
a lot of games for reader 
solution. 

Game Playing with 
BASIC will keep you, your 
family and friends busy for 
a long time. 



If 



lltLlSIIEK'N 
REMARKS 



(from page 5) 

for such a low-cost mail 
system . . . and during the 
day, the one-minute rate 
runs about 40 cents via 
WATS line, so it is quite 
reasonable as an instant mail 
system for business. That 
beats telegrams and even the 
telephone because you pay 
less, take less executive time 
and have hard copy if you 
want it. 

Let's get busy with this 
and start one of the real big 
revolutions in microcom- 
puter applications. 



s 
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KASIC 

FORUM 



(from page 20) 

three-digit numbers for 
which the sum of the cube 
of the digits is equal to the 
number. 

Send your solutions along 
to BASIC Forum at the 
address given below. 



A Further Look at 
Iterative Techniques 

Last month, we discussed 
iterative techniques in an 
introductory way. We now 
want to look at a more 
detailed application. Most 
analytical functions in 
mathematics can be cal- 
culated by the use of power 
series. Consider the trigono- 
metric function sine, for 
example. Its power series 
representation is given in 
Example 1 for all real values 
of x. The more terms re- 
tained in the calculation, 
the more accurate we would 



sin (x) = x - 



3! 



5! 



7! 



Example 1. 



10 INPUTS 

20 Y=X-XT 3/6+xt5/120-Xt7/5040 

30 PRINT Y 

40 GOTO 10 



Example 2. 



10 INPUT "NUMBER OF TERMS";N 

20 INPUT "X=";X 

30 S=X; Y=X 

40 IF N<2THEN 90 

50 FOR 1=3 TO 2*N-1 STEP 2 

60 Y= -X*X*Y/(I*(I-1)) 

70 S=S+Y 

80 NEXT I 

90 PRINT"SIN(X)="S 

100 GOTO 10 

Example 3. 



cos (X) = 1 



r6 



2! 



4! 



61 



expect this representation 
to be. In case you are not 
familiar with the meaning of 
3!, 5!, etc., these are called 
factorials. For zero and the 
positive integers, the facto- 
rials are given below. 



= 1 



0! = 1 (by definition) 

1! 

2! 

3! 

4! 



2-1 = 2 
3*2-1 =6 
4-3-2-1 -24 



Example 4. 



N! = n(n-1)'(n-2) 2*1 

Suppose we are asked to 
write a program to approxi- 
mate sine of X using the 
first four terms of the series. 
We would probably start 
with the most obvious 
approach and write the 
short program in Example 
2. 

Line 20 simply repro- 
duces the first four terms of 
the series. Actually, there is 
nothing wrong with this 
approach, except perhaps its 
lack of generality. For in- 
stance, suppose we wished 
now to take the first eight 
terms instead of four. We 
would have to work out the 
additional four terms and 
add them in line 20. Ex- 
panding to many more than 
8 terms will make line 20 
awkwardly long and perhaps 
even force it to be split into 
two separate lines. What a 
mess! 

With a little thought, we 
can develop an iterative 
technique that will allow us 
to change the number of 
terms by entering a single 
value. Consider the program 
in Example 3. 

The variable Y is the 
current value of the Ith 
term in the series. The trick 
used here is quite simple. 
Each new term is evaluated 
using the value of the pre- 
vious term (see line 60). The 
value of the new term is 
added to S in line 70, thus 
accumulating in S the sine 
of X. The FOR-NEXT loop 
controls the number of 
terms added. The generaliza- 
tion is worth the effort. We 
can now ask for 4, 8, 12 or 
most any number of terms 
without changing the pro- 
gram. 

So you can try your 
hand at creating an iterative 
program, the series for 
cosine is given in Example 
4. 
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Next month: Round Off 
Error in BASIC. 

Letters should be ad- 
dressed to: The BASIC 
Forum, P.O. Box 7082, 
Tyler TX 75711. 



EDITOR'S 
REMARKS 

(from page 6) 

Bryant. Take a look at some 
of the ads and flyers coming 
out of the Digital Group 
and you'll notice their new 
cassette operating system, 
P HIM ON. David Bryant 
wrote it. 

The moral: Look to your 
local high schools. Instruc- 
tors and students alike will 
welcome you with open 
arms. 



Swap Meet — 
Rescheduled 



Last month, I mentioned 
that I would be putting to- 
gether, with Art Childs, an- 
other swap meet for the 
Southern California area on 
December 10th. We're going 
to have to put that little 
project on the back burner 
right now and reschedule it 
for sometime next year. 
And, the more I think about 
it, George Young is 
probably responsible for 
this change in plans. You 
see, George wrote an article 
for Issue No. 8 (August) on 
how to write for Kilobaud 
("Sooo, You Want to be an 
Author!"). The magazine 
hit the stands about the first 
of July. A month later 
(August) and on into 
September (when this is 
being written) I am being 
deluged with manuscripts! I 
haven't decided whether I 
should shoot myself for run- 
ning this article ... or him, 
for doing such a good job 
on it! 

The article has been 
responsible for a lot of 
people sitting down and 
writing about what they're 
doing . . . and I'm certainly 
not complaining. I just de- 



cided I'd better get manu- 
scripts processed so you can 
enjoy them, rather than de- 
voting energy and time to a 
swap meet right now. 



"The Colonel" Begins 
His Extended "Vacation 



»* 



On September 22, 
"Colonel David Winthrop" 



(Norman Hunt) was sen- 
tenced to two years and 
eight months for grand theft 
and fraud in connection 
with his activities as head of 
Data Sync Corporation. It is 
expected that the state of 
Texas will initiate extradi- 
tion procedures and take 
him back there to face trial 
on a bad-check charge and 
several others. Therefore, 
it's very likely he'll step out 



of a California state prison 
into a Texas state prison. 
When he's through in Texas, 
there's a good chance a 
federal prison will be 
waiting for him (and they're 
much nicer than state 
joints) because the U.S. 
Postal Service is bringing 
mail-fraud charges in con- 
nection with his Data Sync 
ads. Good-bye, Dave. We 
ain't gonna miss ya. 



ft SAVE over $1 12 ft 

Valua Package Includes: 

NORTH STAR DRIVE $699.00 

POWfeR SUPPLY 39.00 

CASE 39.00 

Disk Interactive Software 
on Diskette 

• FINANCIAL PACKAGE 35.00 

• STATISTICAL PACKAGE 35.00 

• MATHEMATICAL PACKAGE 3! 

Plus OSBCfPME'S Book 

"SomeCQrr non 

Basic Programs" 7.50 

Total Separate Value $889so 



H ST A R 

VALUE PACKAGE 



OUR PRICE 

KIT PACKAGE $777 

ASSEMBLED PACKAGE ADD $100 
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OPTIONAL 
ACCESSOR!! 

• 10 NAME BRAND 

• SYSTEM EXECi/riVE PACKAGE add $48 
Editor, Monitor/Exec, Assembler, Debugger, 
Disassembler on Diskette with Manual. 

BVTESHDP" 
mfllL ORDER 

803 N. Scottsdale Rd. 
Tempo, Arizona 85281 
602-894-1193 

Name 

Phone ( \ 






SEND ME 



NORTH STAR PACKAGE 



QTY 



□ KIT 

w/10 Extra Diskette 

□ Enclose $ 

□ Charges. 



□ ASSEMBLED 

□ w/Executlve Package! 

. Check or Money Order) 

to 



□ VISA 
Card No. 



□ MASTERCHARGE 



Address 
City 



Interbank No. 



Exp Date. 



State. 



-Zip. 



VISIT OUR BYTE SHOP RETAIL STORES: 



Call us collect for credit card orders 
15 day delay on personal checks 
Arizona residence 4% sales tax 



813 N. Scottsdale Rd. 
Tempe, Az. 85281 
(802)894-1129 
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(408)374-5984 



RS-232 /TTL 
INTERFACE 



UART 
&RAUD 
RATE 
GENERATOR 

Part no. 101 

• Converts serial to parallel and 

parallel to serial 

• Low cost on board baud rate 
generator 

• Baud rates: 110, 150, 
300,600, 1200, and 2400 

• Low power drain +5 volts and 
-12 volts required 

• TTL compatible 

• All characters contain a start 
bit, 5 to 8 data bits, 1 or 2 stop 
bits, and either odd or even 
parity. 

• All connections go to a 44 pin 
gold plated edge connector 

• Board only $12.00; with parts 
$35.00 



t^W.™"™^"™" 




Part no. 232 

• Converts TTL to RS-232, and 
converts RS-232 to TTL 

• Two separate circuits 

• Requires +5 and -12 volts 

• All connections go to a 10 pin 
gold plated edge connector 

• Board only $4.50; with parts 
$6.00 



DC POWER 
SUPPLY 

Part no. 6085 

• Board supplies a regulated +5 
volts at 3 amps., +12,-12, and -5 
volts at 1 amp. 

• Board has filters, rectifiers, and 
regulators 

• Power required is 8 volts AC at 
3 amps., and 24 volts AC C.T. at 
1.5 amps. 

• Board only $12.50 




TAPE Part no. Ill 

INTERFACE 

• Play and record Kansas City 
Standard tapes 

• Converts a low cost tape 
recorder to a digital recorder 

• Works up to 300 baud 

• Digital in and out are TTL 

• Output of board connects to 
mic. in of recorder 

• Earphone of recorder connects 
to input on board 

• Requires +5 volts, low power 
drain 

• Board $7.60; with parts $19.95 

• No coils 




Part 
no. 107 

RF 
MODULATOR 

• Converts video to AM modu- 
lated RF, Channels 2 or 3 

• Power required is 1 2 volts AC 
C.T., or +5 volts DC 

• Board $4.50; with parts $13.50 



< 




master charge 



m 



To Order: 



Mention part number and description. For parts kits add "A" to part number. Shipping paid for orders 
accompanied by check, money order, or Master Charge, BankAmericard, or VISA number and 
signature. Shipping charges added to C.O.D. orders. California residents add 6.5% for tax. Parts kits 
include sockets for all ICs, components, and circuit board. Documentation is included with all 
products. Dealer inquiries invited. 24 Hour Order Line: (408) 374-5984. 
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To Order: 

Mention part number and description. For parts kits add "A" to part number. Shipping paid for orders 
accompanied by check, money order, or Master Charge, BankAmericard, or VISA number and 
signature. Shipping charges added to C.O.D. orders. California residents add 6.5% for tax. Parts kits 
include sockets for all ICs, components, and circuit board. Documentation is included with all 
products. Dealer inquiries invited. 24 Hour Order Line: (408) 374-5984. 



< 



TELEVISION 

TYPE 

WRITER 




Part no. 106 

• Stand alone TVT 

• 32 char /line, 16 lines, modifi- 
cations for 64 char /line included 

• Parallel ASCII (TTL) input 

• Video output 

• IK on board memory 

• Output for computer con- 
trolled curser 

• Auto scroll 

• Non-distructive curser 

• Curser inputs: up, down, left, 
right, home, EOL, EOS 

• Scroll up, down 

• Requires +5 volts at 1.5 amps, 
and -12 volts at 30 mA 

• Board only $39.00; with parts 
$145.00 



4K&8K 

STATIC 
RAM 



Part no. 300 

• 8K Altair bus memory 

• Uses 2102 Static memory chips 

• 2-4K Blocks 

• Blocks can be addressed to any 
of 16 4K sections 

• Vector input option 

• TRI state buffered 

• Board only $22.50; with parts 
$160.00 



TIDMA 



E21 



Part no. 112 

• Tape Interface Direct Memory 
Access 

• Record and play programs with- 
out bootstrap loader (no prom) 
has FSK encoder/decoder for 
direct connections to low cost 
recorder at 625 baud rate, and 
direct connections for inputs and 
outputs to a digital recorder at 
any baud rate. 

• S-100 bus compatible 

• Comes assembled and tested 
for $160.00 



MODEM 




Part no. 109 

• Type 103 

• Full of half duplex 

• Works up to 300 baud 

• Originate of Answer 

• No coils, only low cost com 
ponents 

• TTL input and output 

• Connect 8 ohm speaker and 
crystal mic. directly to board 

• Uses XR FSK demodulator 

• Requires +5 volts 

• Board $7.60; with parts $22.50 



APPLE I 
MOTHER 

BOARD 

Part no. 102 

• 10 slots — 44 pin (.156) con- 
nectors spaced %" apart 

• Connects to edge connector of 
computer 

• Pin 20 and 22 connects to X & 
Z for power and ground 

• Board has provisions for by- 
pass capacitors 

• Board cost $15.00 
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Don Lancaster 
Synergetics 



TVT Hardware Design 



Part 1: instruction decoder 

and scan 



Don Lancaster will soon have 
a new book re/eased by 
Howard W. Sams called 
The Cheap Video Cookbook. 
The following is the first of a 
two-part series, taken from 
the book, and is an elabora- 
tion on the hardware design 
that went into the TVT-6L. 
The TVT-6L is an entirely 
new concept in low-cost 
video displays that was orig- 
inally presented in the June 
1977 issue of Kilobaud. — 
John. 

An interface card has to 
hold most of the 
dedicated circuitry needed 
between a microprocessor 
and a TV set. You'll find a 
block diagram of a typical 
card shown in Fig. 1. De- 
pending on its design details, 
you can use this type of card 
with graphics, alphanumeric^ 
or a combination of the two. 
The instruction decoder is 
the central controller of a 
micro processor- based video 
display. It's usually a small 
bipolar PROM. When acti- 
vated by the scan program, 
the instruction decoder de- 
cides when a scan of video is 
needed and what video is 
going to be produced. Con- 



trol signals are delivered to 
the rest of the interface cir- 
cuitry by the instruction 
decoder. These signals include 
sync pulses and disabling 
signals that go back to make 
sure nothing else tries to use 
the microcomputer at the 
same instant that the TVT 
needs it. 

The scan microprogram 
generator is a second PROM 
that outputs a scan micro- 
instruction to the micro- 
processor. This PROM is 
activated by the instruction 
decoder every time a scan of 
video is wanted. 

The da ta- to-video con- 
verter is usually a dot-matrix 
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character-generator integrated 
circuit for alphanumeric use, 
and is usually a shift register 
or a shift-register and data- 
selector combination for 
graphics use. This converter 
block converts code stored in 
the computer's display 
memory and received by way 
of the new upstream tap into 
serial video you can display. 
(The upstream tap is a point 
in the memory between the 
memory ICs and the data bus 
drivers, i.e., "raw" memory 
output.) The instruction 
decoder controls the data-to- 
video converter by telling it 
which row of dots to output 
on a character or which part 



VIDEO 

OUTPUT 

CIRCUITRY 



VIDEO 

OUTPUT TO 
MONITOR, TV, 
OR RF 
MODULATOR 



SYNC a 
POSITION 



DATA 



Fig. 1. Block diagram of typical interface hardware. 



of a word to output for a 
graphics format. 

High Frequency Timing 
controls the serial-video dot 
output and rate. This block 
can be a hex inverter gated 
oscillator driven from the 
microcomputer's main clock. 
A cursor circuit may also 
crop up in alphanumeric 
TVTs. The cursor introduces 
the winking underline or box 
that shows us the next char- 
acter location. The cursor 
circuit usually is made up of a 
low-frequency oscillator and 
some gating. 

The sync and position 
block takes horizontal and 
vertical timing signals from 
the instruction decoder. It 
then delays these timing sig- 
nals as needed for posi- 
tioning. After this, it goes on 
to shape these sync com- 
mands into the proper time 
widths for TV use. 

Our video output circuitry 
combines video and sync and 
then provides a composite 
output suitable for monitor, 
rf modulator or direct tele- 
vision video interface. One 
important part of the output 
circuitry is the bandwidth 
enhancer. This simple com- 
pensation circuit is usually 
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The 

INSTRUCTION 
DECODER 

must: 
Activate the scan microprogram when 
a scan is needed. 

Disable everything else trying to use 
the computer CPU when a scan is 
needed. 

Select the right graphics format or 
alphanumeric dot row. 
Output sync pulses as needed. 
Otherwise not interfere with normal 
computer operation. 



Fig. 2. The Instruction Decoder PROM is the key controlling block of 
the interface hardware. 



* 



included to predistort the 
output video in anticipation 
of how the TV set will try to 
mess it up. The result is 
denser, sharper characters for 
a given TV's bandwidth, and 
is one of the keys to dis- 
playing long character lines 
on an ordinary TV set. 

Let's take a closer look at 
these interface hardware 
blocks and see just what is 
involved in their design and 
use. 

Instruction Decoder 

Our instruction decoder 
PROM is the control center 
for TVT use of a micro- 
processor. The important 
functions of the instruction 
decoder are summarized in 
Fig. 2. It has to tell the 
microprocessor when to 
generate a scan of characters 
or graphics chunks, and it has 
to pick the right part of 
whatever you are going to 
display. Furthermore it has to 
firmly take over command of 
the microcomputer when the 
TVT is in use. When not in 
use, the instruction decoder 
has to make the interface 
hardware appear invisible to 
normal computer operation. 

A 256-bit bipolar PROM 
of 32 words of eight bits each 
is a good choice as an instruc- 
tion decoder. This is the 
smallest PROM you can buy, 
costing under $2. Important 
advantages of using a PROM 



for the instruction decoder 
are the flexibility of assigning 
what each address does, the 
ease of changes, and the 
single- IC simplicity of board 
layout. 

Fig. 3 shows one good way 
to use a 32 x 8 PROM as an 
instruction decoder. We input 
high-order address lines A15, 
A 14, A13 and, optionally, 
A12. We use A12 when we 
need 16 total instructions. We 
can omit A12 when eight or 
fewer instructions will do the 
job. 

There are eight output 
leads available. One of these 
is used for a decode enable 
that takes over command 
from the computer's normal 
address decoding. On a KIM 
this is line KO, and is low for 
normal computer use and 
high for TVT use. A second 
output is a chip select 
command that goes low when 
we want to activate the dis- 
play memory as far as the 
upstream tap. A third output 
drives our SCAN micropro- 
gram generator, going low to 
produce a scan micro- 
instruction. Two sync out- 
puts are needed, both 
horizontal and vertical. Often 
the decode enable output can 
double as a horizontal sync 
output, saving us a pin. 

The remaining four output 
lines can be used to format 
the output data. In alpha- 
numerics, these can be the 
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Fig. 3. Instruction Decoder PROM using external gate for display 
memory chip select. This allows other, non-TVT, uses of high-order 
address lines. 
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Fig. 4. Instruction Decoder PROM, with internal gating for display 
memory chip select. This saves a gate but produces output glitches and 
reserves most high-order addresses for exclusive TVT uses. 
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Fig. 5a. Truth table for Alphanumeric Decode PROM 6L-D12. 



& 



AI2 
AI3 
AI4 
AI5 
CSI 



IM56I0 OR 

EQUIVALENT 

32 X 8 TRI-STATE 

BIPOLAR PROM 



EN 



A« 

Al 

A2 

A3 

A4 

6L-DI2 



01 

02 

03 

04 

05 

06 

07 

08 




LINE SELECTS 
TO CHARACTER 
GENERATOR 



CSO 

DEN 



X 



-«f ». "v"\ 

I * " H "J 



SYNC 



470 pF 



♦ SCAN ENABLE 



Fig. 5b. Connections for Alphanumeric Decode PROM 6L-D12. 



31 



INPUTS 


OUTPUTS 


Q 

hi 

_j 
■ 
4 
Z 
UJ 

> 




UJ 

o 
o 
u 

1 
0. 

o 

X 
UJ 

x 


08 


07 


06 


05 


04 


03 


02 


01 


• 

a 
i 
o 

I 


WHAT DOES 
THIS WORD 
00 ? 


3 
O 

■ 
U 


UJ 

-i 

OB 

< 

z 

Ui 

z 

4 
O 
</> 


_i 

OB 
4 
Z 
Ul 

I 




z 

1 

> 


t- 
O 

Ul 

_i 

UJ 

vt 

ac 

Ul 

_j 


z 
< 
-J 
a 


UJ 

K 
4 

a 


Ul 

ac 
4 
a 





normXl™ 


40 


□ ■uacjnLJu 

CZlBiCZ3CnC=lCUCZ3CZ3 
CDBiCZICZDCZICZlCZlCD 


i 


N 


40 


2 


" 


«• 


3 


BLANK SCAN 


20 


cn 


cn m a cn cn cm t=> 


4 


LOWER CHUNK SCAN 


?c 


LJ 


cn ■■ cz] ■■ ma czn cn 


5 


UPPER CHUNK SCAN 


2< 


□ aaaaacia 


6 


VERTICAL SYNC 


50 


□ 


■a»unaa 


7 


NORMAL 


19 


t_j 


■jpj L_) l_J L_l (_) l_» CD 


8 


« 


ll 


■*MC=)C3C3C3C=1C=) 

■■■■lczimcncziczicD 

■■■iCZICncacnCZICD 

■ □■□□□□□ 

OCD«CZJ««CDCZ) 

a a ■ c=i ■ o a 
■ ■ c=i ■(=] □ a □ 


I 


" 


c* 


12. 


■ 


C0 


ii 


BLANK SCAN 


A0 


JL 


LOWER CHUNK SCAN 


?c 


13 


UPPER CHUNK SCAN 


24 


T4 


VERTICAL SYNC 


it 


is. 


NORMAL 


c» 


■i 


■JOCJUUUU 


a 
w 

_i 

CD 

< 

B 

►- 
> 


16 


M 


If 


LJ 


■umauua 


TT 


M 


4* 


IIIIIIIDDDDDDD 
llllllllllllll 

DDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 
DDDDDDDDDDDDDD 


Ji 


• 


«» 


19 


■ 


4C 


22 


■ 


40 


£ 


a 


«# 


4£ 


1 


40 


TT 


■ 


4« 


24 


* 


C0 


75 


M 


d* 


26 


• 


55 


31 


»* 


C J 


"f? 


m 


C0 


12 


1 


Cff 


_1£ 


■ 


C» 


H 


N 


Cf 






cn 


cn 


cn 


cn 


cn 


cn 



lho 



PROM NUMBER 
O « 

(POSITIVE LOGIC) 



USE FOR TVT-7 
GRAPHICS SCANS 



Fig. 6a. Truth table for Graphics Decode PROM 7-G. 
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Fig. 6b. Connections for Graphics Decode PROM 7-G. 



three or four "what line is 
it?" row commands that go 
to the character generator. 
For graphics, we can use a 
blanking output and an 
upper/lower output. 

Our 32 x 8 PROM has a 
fifth input. We can pick just 
what we are going to do with 
it. In Fig. 3 we've used an 
external AND gate to 
combine the normal com- 
puter chip select with the 
TVT chip select to provide a 
composite CSO that activates 
the display memory as 
needed. This external gate is 
physically an AND gate and is 
shown with its usual positive 
logic symbol, but in reality it 
is used as an "either input 
low gives a low output/' or as 
its DeMorgan equivalent OR 
gate. 

We can call our fifth 
PROM input a TVT enable 
and activate it from some 
external logic. This lets you 
use the higher-order memory 
slots for other things besides 
TVT use. Letting the TVT 
enable low will let the TVT 



work; when it is high, the 
TVT remains inactive and the 
computer is free to do what- 
ever else it wants with its high 
address lines. For all-the-time 
TVT use, simply ground this 
input 

Note that we have to keep 
our instruction decoder out- 
puts active at all times to 
prevent messing up the 
decode enable commands. 
This usually means that the 
PROM's own enable input 
must stay grounded at all 
times. Thus, we must switch 
our PROM outputs from an 
active to a passive state as far 
as TVT operation is con- 
cerned; but we must never 
actually float the Tri-state 
outputs. 

We also have the option of 
using our fifth PROM address 
input as a display memory 
chip select input from the 
computer. This internalizes 
the AND gate used for the 
chip selects as shown in Fig. 
4. We did this on the TVT-6L 
(Kilobaud No. 6, June 77) as 
part of the mania for doing 



The 

SCAN 

MICROPROGRAM 

GENERATOR 

must: 

* Generate the right coding to 
sequentially scan a row of video. 

* Optionally provide for alphanumeric 
memory repacking. 

* Be transparent during other computer 
uses. 

Fig. 7. The Scan PROM generates the long microinstruction needed to 
sequentially output a row of characters or graphics dots. 



an entire video display in 
only six integrated circuits. 
There are two penalties to 
pay when you use internal 
display memory CS selection. 
One is that your outputs 
glitch, which means you have 
to crudely filter the sync out- 
puts. The second is that you 
can't use many of the higher 
address locations for anything 
but TVT use. 

Fig. 5a is the truth table 
for an alphanumeric instruc- 
tion decoder having an in- 
ternal chip select. This is the 
PROM used on the TVT-6L. 
Locations 0-15 are selected if 
the decoder is to pass through 
an existing low CSI. Loca- 
tions 16-31 are selected if the 
TVT is only to provide its 
own CSO when needed to the 
display memory. The only 
output difference you'll see 
between these two halves of 
the truth table is the CSO 
output itself. 

The remaining inputs are 
driven from A12 through 
A15 and select normal com- 
puter operation, a blank scan, 
a vertical sync pulse or scan 
of lines one through eleven. 
Outputs include the four 
character-generator line 
commands, the vertical sync 
output, the scan enable for 
the microprogram generator, 
the decode enable for the 
computer and the chip select 
output for the display 
memory. Typical connections 
are shown in Fig. 5b. 

Your turn: Show a truth 



table for a similar alpha- 
numeric PROM whose fifth 
input is a TVT enable line. 
Show how external logic can 
switch between TVT oper- 
ation and other use of high- 
order address slots. 

A graphics decode truth 
table that is used on the 
TVT-7 is shown in Fig. 6a, 
along with its typical con- 
nections in Fig. 6b. Only 
eight input address decodings 
are necessary, so A12 is no 
longer needed. This frees two 
PROM inputs; one is used as a 
CSI chip select input and the 
second as a TVT enable line. 

Scan Microprogram Gener- 
ator 

The scan microprogram 
generator is a second PROM 
used as part of our interface 
hardware. Its purpose is to 
force a SCAN instruction 
onto the microprocessor. The 
microprocessor, in turn, gives 
us a sequential one-character- 
per- microsecond code output 
that lasts for as many char- 
acters or chunks as you want 
in a horizontal line. Fig. 7 
sums up what our scan micro- 
program generator has to do. 

To produce a scan, a scan 
software program calls a sub- 
routine at an address that 
activates the instruction 
decoder. The instruction 
decoder then activates the 
scan microprogram generator, 
which produces the micro- 
code needed for a sequential 
scan. For the 6502, coding 
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6L-S641 



PROM NUMBER 



CD • ' 



(POSITIVE LOGIC) 

6502 COOING 

USE FOR: 

ALPHANUMERIC SCANS 
•32 CHARACTER LINES 
•64 CHARACTER LINES 
•OTHER LINES THAT ARE 
NOT REPACKED 

GRAPHIC SCANS 
•8/1 B/W 
•4/2 B/W 
•3/2 COLOR 



Fig. 8a. Truth table for Scan PROM 6L-S64. 
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(b) 40 a 64 CHARACTER LINES 
(NO REPACKING) 



IM56I0 



DB0 
■DBI 
0B2 
0B3 
DB4 
DB5 
DB6 
DB7 



(c) 80 CHARACTER LINES 
(NO REPACKING) 



Fig. 8b. Connections for Scan PROM 6L-S64. Scan enable input comes 
from instruction decoder. 



can be a sequence of LDY 
commands followed by an 
RTS. 

When a scan is wanted, the 
instruction decoder provides 
a ground on its scan enable 
output line. This ground is 
used to activate the Tri-state 
PROM that generates our 
scan microinstruction. 

Once it js activated, this 
PROM takes over control of 
the computer's data bus. 
When not activated, the Tri- 
state outputs float and re- 
main transparent to the data 
bus. This lets your computer 
behave normally during non- 
scan times. When you are 
scanning, it is very important 
that anything else that might 
want to use the data bus is 
disabled — this is what the 
DEN output on the instruc- 
tion decoder is for. This out- 
put disables everything but 
the scan microprogram 
PROM when a scan is needed. 
The DEN output goes low for 
normal computer use and 
high for scan microprogram 
use. 

Typical coding for a 
universal scan microprogram 
PROM is shown in Fig. 8a. 
Our code consists of 31 LDY 
commands followed by a 
single RTS. By ignoring 
address AO, we double this 
capability to get 62 micro- 
seconds' worth of "Load Y 
with the command for Load 
Y," followed by two micro- 
seconds' worth of advancing 



RTS. 

This PROM coding can be 
used anywhere you want a 
scan of most any length, so 
long as memory repacking is 
not needed. Some typical 
connections appear in Fig. 
8b. With input A4 positive, 
we can scan 32 or fewer 
characters per line. Any even 
number of characters is 
possible, but the packing 
density drops as you use 
fewer characters. This PROM 
is used in the TVT-6L for 32 
alphanumeric characters, and 
in the TVT-7 for 32 chunks 
that result in 96, 128 or 256 
horizontal graphics dots. 

If all five inputs are used, 
we pick up a 34 to 64 char- 
acter- per-line capability. This 
includes densely packed 
64-character lines and non-re- 
packed 40-character lines. 
Finally, if we add an external 
AND gate, we can go from 68 
to 128 characters per line to 
pick up an 80-character, non- 
repacked ability. Line lengths 
with this gate must be some 
multiple of four. 

Your turn: Show the PROM 
con nee tions and memory 
map for densely packed lines 
of 8 and 16 characters. 

Note that this PROM must 
have Tri-state outputs, since 
it's absolutely essential to 
float the outputs going to the 
data bus during non-TVT 
times. Note further that your 
coding will change with your 
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6L-S40 



PROM NUMBER 
CD «"0" 

(POSITIVE LOGIC) 



6502 CODING 

USE ONLY FOR 
40 CHARACTER 
LINE REPACKED 
ALPHANUMERIC 
SCANS 



Fig. 9. Truth table for Scan PROM 6L-S40. 



change in microprocessor 
family. 

Fancier and more special- 
ized PROM coding is needed 
if we are going to densely 
repack 40- or 80-character 
lines. Fig. 9 is the 6502 
coding for a 40-character 
scan, while Fig. 10 is the 
coding for an 80-character 
scan. Both PROMs provide 
for repacking so that each 
page of 256 words has three 
80-character lines or six 
40-character lines. 

Connections for either 
repacked PROM are shown in 
Fig. 11. An external three- 
input AND gate is used that 
lets us get the needed 128 
equivalent words out of a 
32-word PROM. 



Your turn: Show how three 
switches or jumpers may be 
added to Fig. 11 to allow the 
same alphanumeric circuit 
board to work with any of 
the three scan truth tables 
shown. 

Be sure to notice the dif- 
ference in how the enable 
input is treated between the 
instruction decoder PROM 
and the Scan microprogram 
PROM. In the instruction 
decoder, the outputs must 
always be active, so we 
permanently enable this 
PROM. In the Scan micro- 
program PROM, we have to 
be able to Tri-state-float the 
outputs for all non-TVT 
times, and we drive the 
PROM's chip enable from an 
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I6L-S801 



PROM NUMBER 

□ ."o" 

(POSITIVE LOGIC) 

6S02 CODING 

USE ONLY FOR 80 
CHARACTER LINE 
REPACKED 
ALPHANUMERIC 
SCANS 



Fig. 10. Truth table for Scan PROM 6L-S80. 



instruction decoder output, 
going low only when a scan is 
wanted. The instruction de- 
coder PROM could be Tri- 
state, open collector or even 
permanently internally en- 
abled, but the scan micro- 
program PROM must be Tri- 
state. 



The instruction decoder 
PROM, the scan micropro- 
gram PROMs and possibly an 
AND gate or two are usually 
all we need to get a micropro- 
cessor outputting character or 
chunk words in a seqi ence 
and form that eventually will 
give us good video. The only 



ADDRESS 
BUS 




(FROM INSTRUCTION DECODER) 



AB6 -» 
AB7 



> DATA BUS 



6L-S40 

OR 
6L-S80 



Fig. 1 1. Connections for 6L-S40 and 6L-S80 Scan PROMs that give 
densely repacked 40- or 80-character lines. 



signals fed back from the 
interface hardware to the 
microcomputer originate in 
these two PROMs. These 
signals are: 

DEN: Decode Enable that 
goes high whenever a scan is 
to be produced and stops 
anything else from grabbing 
the data bus during scan 
times. 

CSO: Chip Select Output 
that enables the display 
memory, either when the 
computer wants it for normal 
use or when the TVT wants 
to get characters out the up- 
stream tap. 



DB0-DB7: Data Bus outputs 
from the scan microprogram 
generator that are active 
whenever a scan is wanted, 
but Tri-state-floated other- 
wise. 

The important thing to 
note is that these two PROMs 
plus any supporting gating 
always should be designed, 
tested and debugged first in 
any microprocessor-based 
video display. If they can't 
make the computer behave 
the way you want it to, 
nothing else you add in the 
way of interface hardware is 
going to work, either. ■ 



The Realistic Controls 
FORTRAN IV-Minifloppy 

Kit gives you the power of 
FORTRAN and the speed 
and convenience of the 
minifloppy drive — 

alitor $1095. 



TM 



♦Distributed in the United 
States under license from 
Unified Technologies, Inc., 
of Islington, Ontario. 






CALL Dl ANN A AT: 

realistic controls corporation 

404 WEST 35TH STREET 
DA VENPORT, IOWA 52806 
(319) 386-4400 



Floppy Disk System 

for your 

S-IOO Bus Computer 

Our kit includes: »One Shugart SA400 minifloppy™DRIVE (assembled and 

tested) — Second drive is optional. 

•Fully socketed interface module kit featuring processor- 
independent timing, 7 level vectored interrupts, bootstrap 
and diagnostic PROM, parallel 8-bit I/O ports. 

• Cables, cabinet and regulator parts. 

•System minidiskette™ with FORTRAN IV (featuring IBM 
compatible floating point, subroutine library, 8080 extensions); 
Livermore BASIC; Disk Operating System; Text Editor; 
Utilities. 

The system requires one standard S-100 bus slot, power from 
your system supply, and 24K of RAM. 

Z//2S FORTRAN IV-Minifloppy Kit $1095 

(Assembled & Tested) $1220 

• Second Minifloppy & Expansion 

iMM^^ Parts $ 449 

(Assembled & Tested) . $ 495 
Formatted Minidiskettes 
(65K capacity) 
Package of 5 $ 25 

Write for detailed brochure; or 
order sending check, money 
order, BA, or MC card No. with 
expiration date and signature. 
PO if D&B rated. 

Signature of software non- 
disclosure agreement is required. 

Freight added to all non-prepaid 
orders. Iowa and Minnesota 
residents add sales tax. 

UPS COD shipments accepted 
upon 25% down payment. _„ 

R14 
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MOST COMPLETE LINE OF MICROCOMPUTERS AND ACCESSORIES 
PLACE YOUR ORDER TODAY — CALL TOLL-FREE — 800-433-1679 



CPU's — Alpha Micro, ICOM, 
IMSAI. Polymorphics, 
Processor Technology, 
T.D.L., Vector Graphics, 
Equinox 




M COMPUTERS 



A DIVISION OF TANDY CORPORATION 



ANNOUNCING 





SOUTHWEST TECHNICAL PRODUCTS 



POPULAR BRANDS 
CARRIED 



J J 



DISCS — ICOM, Digital 

Systems, IMSAI, Microplis, 

North Star, Polymorphics, 

Processor Technology, 

Shugart, Smoke Signal, SWTP, 

Persci, Extensys 




TERMINALS — 

Beehive, 

Lear Siegler, 

SOROC, SWTP, 
Informer 




Complete Line of Parts and Accessories! 
Call for Special Prices! 800-433-1679 



Mail To: TANDY COMPUTERS K12 

P.O. Box 2936, Fort Worth, Texas 76102 

Please Send Me TANDY COMPUTERS 
Full-Line 1978 Catalog 

PLEASE PRINT 

Name Apt 

Street 

City State Zip 



John Blankenship 
DeVry Institute of Technology 
828 W. Peachtree N.W. 
Atlanta GA 30308 



Expand Your KIM! 



Part 2: getting to the nute end bolte 




Photo 1. Complete documentation — very helpful. 



Last month, I described 
my KIM-1 System. This 
article is dedicated to the 
laborious task of constructing 
the mainframe, cabinet and 
power supply. I say laborious 
because this part of the con- 
struction will use up the 
majority of the total time 
required by the project. 

For the most part, I shall 
refrain from philosophical 
discussions at this point, as 
they will be more applicable 
if included with the discus- 
sions of the boards them- 
selves. 

Photo 1 shows the note- 



book I'm keeping of all final- 
ized material on my system. 
Documentation cannot be 
emphasized too much, and I 
encourage you to keep file 
folders and/or a notebook on 
all aspects of your system. As 
you begin to program, or if 
you should need to make 
repairs at a later date, you'll 
find complete documentation 
invaluable. 

The mainframe (Photo 2) 
is made from light-gauge alu- 
minum U-shaped tubing. 
Notice that some of the 
tubing is small enough to 
slide inside the others, and 





Photo 2. The mainframe is made from aluminum, epoxy and sheet metal screws. Photos by Thomas Snider 



may be fastened together 
with epoxy and sheet metal 
screws. 

My 44- pin connectors are 
spaced VA inches apart to 
allow room for wire-wrap 
sockets. The linear spacing of 
the 44-pin connectors 
matches that of the KIM 
board. Space has been left for 
two more sockets, in case my 
requirements alter in the 
future. 

The Imsai motherboard 
mounts on an extension of 
the tubular frame and leaves 
enough space for piggy- 
backing the Dazzler in the 
front slot. The backplane 



bolts to the mainframe, thus 
eliminating many wiring 
problems. Since the wires run 
under the frame, spacers are 
required when mounting to 
the cabinet base. Note the 
spacers on the bolts where 
the backplane is attached. 
This allows the backplane to 
mount flush, providing more 
stability. The front- to-back 
measurements should not 
exceed 1 1 inches if you use 
my cabinet dimensions. 

The wiring of the frame is 
tedious and complex. Keep 
all the wires as short and as 
neat as possible. With the 
number of connections neces- 



sary, don't expect it to be a 
work of art (see Photo 3). 

Fig. 1 shows the layout of 
the 44-pin connectors. Fig. 2 
provides all the information 
necessary to complete the 
wiring. I chose it as the most 
efficient means of supplying 
the large amount of informa- 
tion required. 

The power supply trans- 
formers will mount under the 
steel bracket that holds the 
printer (see Photo 3). The 
heat sinks for the 5 V regu- 
lators and rectifiers mount on 
the left side of the bracket 




TO PIN 2 
■S/P CONV 
BOARD 



(see Photo 5 in last month's 
article), while the printer 
electronics mount on the 
right side. The would-be 
wasted space under the key- 
boards holds the filter capac- 
itors and 12 V regulator. A 
complete schematic of the 
power supply is shown in Fig. 
3. 

The cabinet is made up of 
a plywood base 19 x 28 3/4 
inches and two sides of 1 x 
12 inch shelving. The sheet 
aluminum front panel was 
bent to shape first, and then 
the sides cut to match. That 
might be less than scientific, 
but much easier than the 
other way around. The sides 
are grooved 1/4 inch deep on 
all edges except the bottom 
to allow the metal panels to 
slide in place. For ease in 
cutting, the grooves extended 
to each edge of the board, 
and the undesired gaps were 
later filled in with plastic 
wood. Fig. 4 shows an ex- 
panded view of the cabinet. 
The dimensions are only in- 
cluded as general guidelines, 
and can be changed to fit 
your personal tastes. 

A 1 x 2 inch wood strip 
across the top front edge 
holds . the sides together 
firmly, and also provides a 
good looking termination 
point for the sheet metal. 

I chose to paint all the 
wood parts dark blue and all 
the metal parts light blue. 
The combination is attractive, 
and I recommend it. 




TO PIN 3 
S/P CONV 
BOARD 



40 VOLT POWER 
(SEE SWT MANUAL) 




POWER SW PRINT 



AUX SW 3 



NOTE: ALL SWITCHES ARE SHOWN IN OFF (DOWN) POSITION 



PINS ON 
EXTERNAL 
INTERFACE 
BOARD 



J 
W 
X 
Y 
Z 



r-f 



JOYSTICK POTS 



WITH JOYSTICKS AT 10 O'CLOCK, OUTPUT 
VOLTAGE FROM EACH WIPER IS VOLTS. 



Fig. 4. Expanded view of cabinet. 



Fig. 5. Miscellaneous circuits. 
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RO-CHE Systems 

MULTI-CASSETTE 
CONTROLLER 



MaiTI -CASSETTE CNTMIUI 
Til Ink Ium la 



It M M fctrM 



rr 

Read and write records from and to up to 4 
cassette recorders with one Tarbell Cassette 
Interface. 

Included software handles Assembly Lan- 
guage and BASIC. 

File Maintenance System and Text Editor 
available. 
Write for brochure: 

ROCHE Systems R16 
7101 Mammoth Avenue 
Van Nuys, California 91405 



. . . read any 

GOOD 
BOOKS 

lately ? 



If you run across a 
book which you think 
other hobbyists would 
profit knowing about, 
why not write a brief 
review . . . including 
the name and address 
of the publisher (if 
you have it) and the 
price and send it to 



kilobaud 



pcTERboROuqh Nh 05458 



There's an iCOM 
for Everyone 

at these 
Computer Stores. . . 



ALABAMA 

Computerland 
Huntsville 
(205) 539-1200 



ARIZONA 

Byte Shop of Arizona 

Tempe 

(602) 894-1129 

CALIFORNIA 

Byte Shop 
Computer Store 
San Rafael 
(415) 457-9311 

Byte Shop 

Fresno 

(209) 485-2417 

Byte Shop Computer 

Store of Diablo Valley 

Walnut 

(415) 993-6252 

Computerland 
of Hayward 
Hayward 
(415) 538-8080 

Computerland of 
Saddleback Valley 
Mission Viejo 
(714) 770-0131 

Computerland 
of San Diego 
San Diego 
(714) 560-9912 

Computerland of 

Sanfustin 

Tustin 

(714) 544-0542 

Computerland 
of West L.A. 
Inglewood 
(213) 776-8080 

The Computer Room 
San Jose 
(408) 226-8384 

Byte Shop 
Computer Store 
Santa Clara 
(408) 249-4221 

Byte Shop 
Computer Store 
Santa Barbara 
(805) 966-2538 

Byte Shop III 
of San Jose 
San Jose 
(408) 377-4685 

Byte Shop 
of Thousand Oaks 
Thousand Oaks 
(805) 497-9595 

Tech-Mart 
Tarzana 
(213) 344-0153 

Byte Shop of Tarzana 

Tarzana 

(213) 343-3919 

Byte Shop of Pasadena 

Pasadena 

(213) 684-3311 



Byte Shop of Lawndale 

Lawndale 

(213) 371-2421 

Byte Shop 
of Westminster 
Westminster 
(714) 894-9131 

Orange County 
Computer Center 
Costa Mesa 
(714) 646-0221 

The Computer Mart 

Orange 

(714) 633-1222 

Byte Shop of San Diego 
San Diego 
(714) 565-8008 

Byte Shop of Hayward 

Hayward 

(415) 537-2983 

Micro Computer Center 

Anaheim 

(714) 527-8080 

COLORADO 

Prime Radix 

Denver 

(303) 573-5942 

Byte Shop 

Boulder 

(303) 449-6233 

FLORIDA 

Byte Shop of Miami 

Miami 

(305) 264-2983 

Byte Shop 
of Ft. Lauderdale 
Ft. Lauderdale 
(305) 561-2983 

HAWAII 

Capacity, Inc. 

Maui 

(808) 575-2930 

ILLINOIS 

The Itty Bitty Machine 
Company 
Evanston 
(312) 328-6800 

Bits and Bytes 

Computer Store 

Posen 

(312) 389-7112 

Computerland 
of Arlington Heights 
Arlington Heights 
(312) 255-6488 

Littipute Computer Mart 

Skokie 

(312) 674-1383 

The Numbers Racket 

Champaign 

(217) 352-5435 

Champaign Computer 
Company 
Champaign 
(217) 359-5883 

INDIANA 

Byte Shop 

The Data Group Inc. 

Indianapolis 

(317) 842-2983 



KENTUCKY 

Cybertronics 
Louisville 
(502) 499-1551 

Computerland 
of Louisville 
Louisville 
(502) 425-8308 

LOUISIANA 

Southern 
Electronics, Inc. 
Shreveport 
(318) 222-8795 

Computer Shoppe, Inc. 

Metairie 

(504) 454-6600 

MARYLAND 

The Computer 
Workshop, Inc. 
Rockville 
(301) 468-0455 

Computerland 
of Rockville 
Rockville 
(301) 948-7676 

MASSACHUSETTS 

Computer Mart, Inc. 

Waltham 

(617) 899-4540 

American Used 
Computer Corporation 
Boston 
(617) 261-1100 

MICHIGAN 

General Computer 

Troy 

(313) 362-0022 

Computer Mart 
Royal Oak 
(313) 576-0900 

MINNESOTA 

Microprogramming, Inc 

Burnsville 

(612) 894-3510 

Computer Depot 
Minneapolis 
(612) 927-5601 

NORTH CAROLINA 

Digital Dynamics 
Corporation 
Charlotte 
(704) 374-1527 

NEW HAMPSHIRE 

Computer Mart of 

New Hampshire 

Nashua 

(603) 883-2386 

NEW JERSEY 

Computer Mart of 

New Jersey 

Iselin 

(201) 283-0600 

Computerland 
of Morristown 
Morristown 
(201) 539-4077 



NEW YORK 

Synchro Sound 

Enterprises 

Hollis 

(212) 468-7067 

Computerland 
of Tonawanda 
Tonawanda 
(716) 836-6511 

Computerland of Ithaca 
Ithaca 

(607) 277-4888 

Computer Shoppe 
Middle Island 
(516) 732-4446 

PENNSYLVANIA 

Byte Shop of 
Philadelphia 
Brynmawr 
(215) 525-7712 

Personal Computer 

Corporation 

Frazer 

(215) 647-8463 

SOUTH CAROLINA 

Carolina Computers 

Columbia 

(803) 798-7524 

TEXAS 

Micro Store (0010) 

Arlington 

(817) 461-6081 

Microstore 
Richardson 
(214) 231-1096 

Microtex, Inc. 
Houston 
(713) 780-7477 

Electrotex 
Houston 
(713) 526-3456 

Computer World 
Arlington 
(817) 469-1502 

Computer 
Terminal Store 
El Paso 
(915) 532-1777 

Computer Shop 
San Antonio 
(512) 828-0553 

The KA Computer Store 

Dallas 

(214) 634-7870 

WISCONSIN 

Madison 
Computer Store 
Madison 

(608) 255-5552 

CANADA 

Computer Mart Ltd 
Toronto, Ontario 
(416) 484-9708 

Computer Place 
Toronto, Ontario 
(416) 598-0262 
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Rich Man, Poor Man, Merchant, Physician, 

Teacher, Lawyer, Student, Musician.... 




There's 



M Floppy Disk 



System for Everyone! 



More Uses 

People from every walk of life are 
adding iCOM® Floppy Disks to their 
microcomputers for such diverse 
tasks as payroll, inventory control, 
mailing lists, game playing, record 
keeping, parts ordering . . . 

We've uncovered some innovative 
applications, too: The sailboat architect 
who puts equations and algorithms on 
an iCOM disk to test his nautical 
theories ; the student who has auto- 
mated a bowling alley; the iCOM 
dealer who designed an environmental 
control system for a university. 

More Speed 

These users have found iCOM 
floppies to be much faster and more 
versatile than cassette or paper tape. 
WithiCOM, 
programs can 
be loaded in 
seconds; files 
updated in 
minutes; 
hundreds of 
programs can 
be stored on 
a single disk 



More Models 

iCOM has Frugal Floppies™, Dual 
Floppies, Microfloppies™ (using the 
new 5 V* " diskette), and other new 
approaches to floppy disk systems. 
Each is hardware and software 
compatible with Altair™, IMSAI, Poly 
88, Sol-20 and other microcomputers 
using the Altair S-100 bus format. 





lore Software 

Then there's iCOM's famous 
software: Powerful field-proven 
FDOS-II with macro-assembler, string- 
oriented text editor, and file manager. 
Plus easy-to-use compatible 8K Disk 
BASIC. Each with super features such 
as : named variable length files, auto- 
file create, open and close, multiple 
merge and delete . . . and more. 



More Backup 

We've been building floppies for 
microcomputers for more than 3 years. 
Long before the rest. Thousands of 
systems are operating perfectly in the 
field. And we're part of Pertec 
Computer Corporation, one of the 
largest manufacturers of peripherals, 
microsystems, data entry products 
and data processing systems. We'll be 
around whenever you need us. 

More Dealers 

Maybe not in quantity, but in quality. 
We've chosen our dealer network 
carefully to assure you of assistance 
every step of the way. Our prices are 
right. Our delivery is 
fast. Our dealers are 
experienced and 
knowledgeable. \ 

Must Reading 

Our free booklet, 
"What a Floppy Disk 
Can Do for You" 
is must reading. 
Send for yours today 
or visit your dealer. 

©1977. Pertec Computer Corporation 
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Photo 3. All wires on the mainframe should be as short and neat as 
possible. 



One suggestion: If you 
mount the power supply 
components on the base be- 
fore the sides and front panel 
are assembled, you can avoid 
a lot of frustration due to 
cramped working conditions 
under the keyboard. 

There are several other 
items that are worthy of com- 
ment. A section of 2 x 4 inch 
wood block provides a 
mounting surface for edge 
guides to insure separation of 
the S-100 boards (see Photo 2 
top center). 

A metal box for holding 
the Pixie-Verter is mounted 



above this block. Two phono 
jacks on the rear provide the 
video and rf outputs. Two 
more jacks on the front pro- 
vide the video inputs and 
connections to a power 
switch on the front panel. 

The construction de- 
scribed in this article should 
keep you busy till later, when 
I'll cover the bus control 
board and modifications to 
the SD Sales 4K memory 
board. A word to those who 
like to get a step ahead: 
Don't expect the KIM to 
operate until the bus control 
board is in place. ■ 



Fig. 2. Mainframe wiring information (continued on following pages). 



BUS CONTROL BOARD 


Pin 


Name 




1 


ABO 


IN 


2 


AB1 


IN 


3 


AB2 


IN 


4 


AB3 


IN 


5 


AB4 


IN 


6 


AB5 


IN 


7 


AB6 


IN 


8 


AB7 


IN 


9 


AB8 


IN 


10 


AB9 


IN 


11 


AB10 


IN 


12 


AB11 


IN 


13 


AB12 


IN 


14 


AB13 


IN 


15 


AB14 


IN 


16 


AB15 


IN 


17 


Lower 8K enable 


18 


RAMR/W 


19 


Ready 




20 


02 clock 




21 


+5 volts (Req) 


22 


Ground 




A 


ABO 


OUT 


B 


AB1 


OUT 


C 


AB2 




D 


AB3 




E 


AB4 




F 


AB5 




H 


AB6 




J 


AB7 




K 


AB8 




L 


AB9 




M 


AB10 




N 


AB11 




P 


AB12 




R 


AB13 




S 


ABU 




T 


AB15 




U 


I/O enable 


V 


Interrupt 


enable 


w 


W/R 





Connects 

From KIM E-A (Expansion Connector, Pin A) 

From KIM E-B 

From KIM E-C 

From KIM E-D 

From KIM E-E 

From KIM E-F 

From KIM E-H 

From KIM E-J 

From KIM E-K 

From KIM E-L 

From KIM E-M 

From KIM E-N 

From KIM E-P 

From KIM E-R 

From KIM E-S 

From KIM E-T 

To KIM A-K 

ToS-100 68 

To KIM E-2 

From KIM E-4 

ToS-100 24 

To S/P converter board 22 

To External Interfacing Board K 

From S/P converter board A 

From S/P converter board E 

To S-100 79, Ext. Int. 1 

To S-100 80, Ext. Int. 2 

To S-100 81, Ext. Int. 3 

To S-100 31, Ext. Int. 4 

To S-1 00 30, Ext. Int. 5 

To S-100 29, Ext. Int. 6 

To S-100 82, Ext. Int. 7 

To S-100 83, Ext. Int. 8 

To S-1 00 84 

To S-100 34 

To S-100 37 

To S-100 87 

To S-100 33 

To S-100 85 

To S-1 00 86 

To S-100 32 

To S-100 45, 46 

To Ext. Int. 13 

To KIM A-J 

From KIM E-V 

To S-100 78 

To Ext. Int. 14 



Comments 



These signals are inputs 
to the Tri-state bus drivers. 



Enables KIM on-board Memory when addressed 

Simulates MWRITE. 

Low level puts processor in Hold. 

The KIM clock is used 

for all external timing. 



Outputs of address bus buffers. 



High level indications I/O operation. 
Low level indicates page FF accessed. 



Simulates PDBIN. 
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X 
Y 



Sync 

Hold Request 

Hold Acknowledge 



From KIM E-1 

From S/P converter board 20 

FromS-100 74 

ToS-100 26 



Puts processor in Hold during carriage return. 

Hold request from Dazzler. 

High level indicates Dazzler may proceed. 



SERIAL/PARALLEL CONVERTER BOARD 



Pin 

A 



F 
H 

J 
K 

L 
M 
N 
P 

R 
S 

T 
U 

V 

w 

X 

Y 

z 
1 

2 



Name 

+5 Regulated 



B 


+8 


C 


-15 


D 


-12 



Ground 



+12 
+15 

Echo 

Xmit 

RCVE 

+5 

Parity 

B7 (MSB) 

B6 
B5 
B4 
B3 

B2 

B1 (LSB) 

KP 

Ground 

-12 

RST 

Dazzler OFF 



Print 



OFF 



Connects 

To KIM A-A 

To Ext. Int. 12 

To S/P converter board M 

To PIA Applications F 

ToS-100 1,51 

ToS-100 52 

To PIA Applications D 

To S/P converter board Z 

To Ext. Int. H 

To PIA applications Z 

To KIM A-1 

To Ext. Int. L 

To S/P interface board Y and 21 

ToS-100 50, 70 

To Ext. Int. 10 

To PIA Applications E 

ToS-100 2 



To SWTP keyboard pins of same name 
by way of ribbon cable 



To SWTP keyboard pins of same name 
by way of ribbon cable. 



From KIM E-7 
ToS-100 99 



To front panel switch POWER, DAZ 



To front panel switch POWER, Print 



Comments 

Pins A through H connect 
also to power supply by 
ribbon cable. Allow two 
wires each for +5, +8 and 
ground due to high current levels. 



Used to reset UART. 
Turns Dazzler off whenever an 
ASCII key is depressed to 
prevent possible noise generation 
from interfering with ASCII 
transfer. (Full discussion in later 
articles.) 

When switch is in off position, 
this point is shorted to ground. 
This switch (DPDT) also connects 
a 9 V battery through a 2000 Ohm 
resistor to the Pixie-Verter when on 
(see Fig. 5). 

When switch is off, this point is 
shorted to ground, thus disabling 
transfers to printer. This switch 
(DPDT) also disables the 40 V 
solenoid power when off as 
indicated in the SWTP Printer 
manual (see Fig. 5). 



6 


TTY 


PRNT 


From KIM A-U 
To Backplane 




If S/P board is removed, 

a standard TTY may be connected 

to KIM by way of backplane. 






7 


TTY 


KYBD 


From KIM A-T 
To Backplane 










8 


PRNT 


RTRN 


From KIM A-S 










/ 






To Backplane 










9 


KYBD 


RTRN 


From KIM A-R 
To Backplane 










12 


B2 














13 


B1 














14 


B0 (LSB) 














15 


B4 




These pins connect SWTP Printer 


Male connector for end of this 












connector J-4 to pins of 


same name 


cable is included 






16 


B3 




by way of ribbon cable. 




in SWTP Printer Kit. 
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17 


B6 (MSB) 










18 


B5 












19 


Data Ready 












20 


Data Accept 












21 


ground 










EXTERNAL INTERFACING BOARD 








Pin 


Name 


Connects 


Comments 




9 


RAM R/W 


From KIM E-Z 


Used to control write to output 












ports for D/A conversion. 






15 


DB7 


From KIM E-8 
ToS-100 90,43 








16 


DB6 


From KIM E-9 
ToS-100 40,93 








17 


DB5 


From KIM E-10 














ToS-100 39 # 92 








18 


DB4 


From KIM E-1 1 
ToS-100 38,91 


Because of Tri-state buffering the 
KIM bidirectional bus may be 
connected to both S-100 data buses. 




19 


DB3 


From KIM E-1 2 










ToS-100 89 f 42 








20 


DB2 


From KIM E-1 3 
ToS-100 88,41 








21 


DB1 


From KIM E-1 4 














ToS-100 35 f 94 










22 


DBO 


From KIM E-1 5 












ToS-100 36 f 95 








A 


A/D,D 


From Backplane 


When selected, these analog inputs 
are read digitally 






B 


A/D f C 


From Backplane 


as memory locations. 






C 


A/D,B 


From Backplane 








D 


A/D,A 


From Backplane 








E 


D/A,B 


To Backplane 


These outputs are analog signals 








F 


D/A,A 


To Backplane 


from processor accessible ports. 








J 


Ref Voltage 


To Joysticks 


This output is Joystick voltage 














reference (see Fig. 5 for connections). 






M 


SS7 (MSB) 


From sense switch 7 


The sense switches, when down, short 






N 


SS6 


From sense switch 6 


these pins to ground. 








P 


SS5 


From sense switch 5 








R 

• 


SS4 


From sense switch 4 










SS3 


From sense switch 3 










T 


SS2 


From sense switch 2 










U 


SS1 


From sense switch 1 










V 


SSO (LSB) 


From sense switch 








w 


JSRV 


From wiper, right hand, vertical joystick port. 


See Fig. 5. 






X 


JSRH 


From wiper, right hand, horizontal joystick port. 








Y 


JSLV 


From wiper, left hand, vertical joystick port. 








z 


JSLH 


From wiper, right hand, horizontal joystick port. 








PIA APPLICATIONS BOARD 












Pin 


Name 


Connects 


Comments 






A 


IRQ 


To KIM E-4 








H 


PB5 


To KIM A-16 








J 


BB7 


To KIM A-15 










K 


PAO 


To KIM A-14 










L 


PB4 


To KIM A-13 








M 


PB3 


To KIM A-12 








N 


PB2 


To KIM A-11 








P 


PB1 


To KIM A-10 


Each of these pins also connects to 






R 


PBO 


To KIM A-9 


backplane jack of same name. 






S 


PA7 


To KIM A-8 










T 


PA6 


To KIM A-7 






u 


PA5 


To KIM A-6 




V 


PA4 


To KIM A-5 






w 


PA1 


To KIM A-4 








X 


PA2 


To KIM A-3 










Y 


PA3 


To KIM A-2 










KIM APPLICATIONS CONNECTOR 








Pin 


Name 


Connects 


Comments 




L 


Audio IN 


To Backplane 


Use grounded shielded cable for 




M 


Audio out Lo 


To Backplane 


these connections. 






V 


KB Row 3 


To Aux. switch 1 


When switch is in the up 






21 


KB col A 


To Aux. switch 1 


position these two pins are 










shorted together, putting KIM 1 










into TTY mode (see Fig. 5). 
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ITAN 



UP AND RUNNING 

TDL EQUIPMENT USED BY NEW JERSEY PUBLIC TELEVISION 
TO PROCESS NEW JERSEY GUBERNATORIAL PRIMARY ELECTION RETURNS 



John Montagna, computer engineer (above left), 
lead this successful network team in generating 
election results speedily, efficiently and reliably 
using predominantly TDL hardware and soft- 
ware. Montagna created three programs to get 
the job done. The text for a SWAPPER pro- 
gram was written and assembled using the TDL 
TEXT EDITOR and Z80 RELOCATING MACRO 
ASSEMBLER. The SWAPPER text and all 
debugging was run through TDL's ZAPPLE 
MONITOR. The relocatable object code was 
punched onto paper tape. A MAIN USERS 
program updated votes and controlled air disp- 
play. An ALTERNATE USERS program got 
hard copy out and votes in. The latter two 
programs were written in BASIC. Montagna 
modified the ZAPPLE BASIC to permit time- 
sharing between the two USERS programs. 



TDL's XITAN SYSTEMS have the capacity to do 
similar tasks for you. Write to us for XITAN 
information and the name of your nearest TDL 
dealer. 



Four screens were incorporated, two terminals 
entered votes as they came in and were used 
to call back votes to check accuracy. Mon- 
tagna called on the power and flexibility 
offered by TDL's ZPU board and three Z-16 
Memory boards. 

Montagna's setup worked constantly for over 
four hours updating and displaying state-wide 
and county-wide results without flaw. 

"I chose TDL because they have all the soft- 
ware to support their hardware, and it's good; 
it has the flexibility to do the job." 

John Montagna 

We salute John Montagna and NEW JERSEY 
PUBLIC BROADCASTING for spearheading 
the micro-computer revolution. 



TECHNICAL 

DESIGN 
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RESEARCH PARK BLDG. H 1101 STATE ROAD 
PRINCETON, NEW JERSEY 08540 (609) 921-0321 



Payroll Program 

(Continued) 



. . . cassette techniques 



Ron Harvey 

Computer Radio Workshop 
120 El Dorado Ct. 
Cheyenne WY 82001 



This is the third in a series 
of articles on micro- 
computer business applica- 
tions and BASIC language 
programming. In the first 
article describing a program 
to tally sales receipts and 
prepare a sales tax return 
("Learn and Earn," Kilobaud, 
Oct. 1977), we discussed a 
limitation of BASIC that does 
not provide a method to 
prepare a data file for later 
use. This was not a serious 
problem in the program be- 
cause daily totals could be 
reentered to keep the figures 
updated. However, in the 
payroll program the necessity 
for the businessman to keep 
year-to-date figures for his 
payroll and deductions be- 
came apparent. In order to 
prepare year-end tax forms 
and know when to stop 
social-security deductions, as 
well as keep track of several 
sets of figures for a number 
of employees, a separate set 
of books with manual entries 
and periodic review would be 
required. 

By being able to accumu- 
late totals on a week-to-week 
basis, several timesaving 



benefits are realized: 

1. Separate written book- 
keeping is eliminated. 

2. Social-security deductions 
are stopped automatically by 
the program at the proper 
time. 

3. Federal W-2 forms may be 
prepared without analyzing 
or figuring each employee's 
data. 

4. The employee can be 
given a year-to-date status of 
his/her pay plus deductions 
each week. 

The requirement to accumu- 
late totals and retain a file 
becomes even more apparent 
when you develop other busi- 
ness programs, such as a 
general ledger, accounts re- 
ceivable, inventory and tax 
programs. 

To accomplish this goal 
with a small computer lacking 
a disk system, and with a 
limited or small version of 
BASIC, requires some soft- 
ware manipulations, but it 
can be done. As in my pre- 
vious articles, an SWTP 6800 
computer with CT1024 
terminal and audio cassette 



interface provided the hard- 
ware; SWTP 4K BASIC was 
used to write the program. 

Create a File 

The only device available 
for keeping a permanent data 
record in our small system is 
the audio cassette recorder. 
Therefore, the data generated 
by a program run must be put 
on an audio cassette in a form 
that later can be retrieved 
within the next program run. 
With the SWTP computer, as 
well as many other systems 
on the market, the audio cas- 
sette interface is in series with 
the terminal and the data is in 
a serial ASCII format. This 
greatly simplifies pro- 
gramming as no format con- 
version or port changing is 
required. As a side note, this 
method will also work with a 
Teletype as the terminal 
device. 

With this series arrange- 
ment the data may be trans- 
ferred to tape simply by 
turning on the recorder at the 
appropriate time during the 
program run. Once recorded, 
it is simply reentered in the 
program on a subsequent run 
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Computer Radio Workshop's 6800 system and author Ron Harvey. 



at the appropriate time. The 
RUN statement will initialize 
all variables to zero, so the 
reentry must occur after the 
program has started. Since we 
will be working within the 
BASIC program structure, 
several factors must be taken 
into consideration. These are: 
1. method of entry; 2. input 
format; and 3. time for 
BASIC to execute entry. One 
variable could be assigned and 
entered for each INPUT com- 
mand: 100 INPUT X, 200 
INPUT Y, etc. 

Input File to BASIC 

An examination of 4K 
BASIC indicates that the IN- 
PUT statement is the only 
method to enter data to a 
running program. Several vari- 
ables may be entered at a 
time by the use of commas, 
according to the BASIC 
manual. With the number of 
variables that would normally 
be entered in a business pro- 
gram, the simplest method 
would be to put the INPUT 
statement in a FOR-NEXT 
loop. This requires that the 
execution time be taken into 
consideration in the data 
coming from the tape. Since 
the tape transport will be 
running at a constant speed, 
the data must be separated on 



the tape by a sufficient 
interval to allow the INPUT 
loop to accept it. This timing 
must be incorporated in the 
output routine to record the 
data. 

Output From BASIC 

The PRINT statement is 
the only method to output 
the data from an array to 
tape, and it will output it just 
as fast as BASIC and the 
terminal speed permit. Again, 
the FOR-NEXT loop is the 
most efficient way to output 
the large arrays produced by 
the program. Several variables 
may be output at one time in 
a PRINT statement with cor- 
responding INPUT state- 
ments. Between successive 
PRINT statements, time must 
be provided for the future 
input loop to respond. 

This is the theory used to 
create a data file in BASIC 
with a small computer sys- 
tem. Now, let's take a look at 
the software required and a 
practical application in the 
payroll program. 

Program Description 

The payroll program pre- 
viously published in Kilobaud 
(Nov. 1977) is listed again in 
its entirety with the additions 
required to create a data file 



plus an update on the tax 
tables. The update results 
from a change in with- 
holdings by Uncle Sam since 
the first article was submitted 



for publication. Un- 
fortunately, these changes 
will occur from time to time, 
and you must keep up to date 
on them. A sample tax table, 
available from the IRS, is 
shown in Fig. 1. 

The input routine is simple 
and appears at lines 190 
through 220, a FOR-NEXT 
loop to enter data for one 
employee at a time. The vari- 
ables in the INPUT at line 
210 are the employees' year- 
to-date figures from the pre- 
vious program run. These in- 
clude gross pay E(N,10), 
social security E(N,11), 
federal income tax E(N,12) 
and miscellaneous deductions 
E(N,13). The N variable of 
the FOR-NEXT loop cor- 
responds to the employee 
number. This input routine is 
followed by an undefined IN- 
PUT statement at line 230, 
which halts the program until 
the user turns off the re- 
corder and types a RETURN. 
The program then continues 
with a home-up-and-erase, 
and starts processing the new 



Program listing. Modified payroll program (will now create data files 
and update tax tables). 



0100 

0110 

0120 

0130 

0140 

0150 

0160 

0170 

0180 

0190 

0200 

0210 

0220 

0230 

0240 

0250 

0260 

0270 

0280 

0290 

0300 

0310 

0320 

0330 

0340 

0350 

0360 

0370 

0380 

0390 

0400 

0410 

0420 

0430 



PRINT CHR(16); CHR(22) 

READ Z 

DIM E(Z,14) 

PRINT "PAYROLL PROGRAM FOR 6800" 

PRINT 

PRINT "BY RON S. HARVEY, SR. PARTNER" 

PRINT "COMPUTER RADIO WORKSHOP" 

PRINT"CHEYENNE, WYOMING" 

PRINT 

PRINT "INPUT LAST PERIOD DATA FILE" 

FOR N = 1 TO Z 

INPUT E(N,10), E(N,11), E(N,12), E(N,13) 

NEXT N 

INPUT 

PRINT CHR(16), CHR(22) 

PRINT "PAY PERIOD ENDING (M D Y) "; 

INPUT M, D, Y 

FOR N = 1 TO 2 

READ E(N,1), E(N,2), E(N,3), E(N,4) 

IF E(N,4) = THEN 330 

PRINT CHR(22) 

PRINT "EMP.NO. "; (N + 1000), "HRS PAID 

INPUT E(N,5) 

NEXT N 

PRINT "CORRECTIONS "; 

INPUT A 

IF A = THEN 430 

PRINT "EMP.NO. "; 

INPUT A 

LET N = A- 1000 

PRINT "EMP.NO. 

INPUT E(N,5) 

GOTO 340 

FOR N - 1 to 2 



it 



ii 



(N + 1000) , "HRS PAID 



ti 
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0440 

0450 

0460 

0470 

0480 

0490 

0500 

0510 

0520 

0530 

0540 

0550 

0560 

0570 

0580 

0590 

0600 

0610 

0620 

0630 

0640 

0650 

0660 

0670 

0680 

0690 

0700 

0710 

0720 

0730 

0740 

0750 

0760 

0770 

0780 

0790 

0800 

0810 

0820 

0830 

0840 

0850 

0860 

0870 

0880 

0890 

0900 

0910 

0920 

0930 

0940 

0950 

0960 

0970 

0980 

0990 

1000 

1001 

1002 

1099 

1100 

1110 

1120 

1130 

1140 

1150 

1160 

1170 

1180 

1190 

1200 

1210 

1220 

1230 

1240 



E(N,6) - E(N,7) - 
E(N,10)+ E(N,6) 



E(N,8) - E(N,9) 



+ 
+ 

+ 



= E(N,11) 
= E(N,12) 

= E(N,13) 

E(N,7) 

E(N,8) 

E(N,9) 

E(N,14) 

THEN 700 

THEN 700 



+ 
+ 
+ 



E(N,7) 
E(N,8) 
E(N,9) 



ti 



M; D; Y 



IF E(N,5) > 40 THEN 470 

LET E(N,6) = E(N,4) * E(N,5) 

GOTO 480 

LET E(N,6) = E(N,4) * E(N,5) + E(N,4)/2*(E(N,5)-40) 

LET E(N,6) = INT (E(N,6) * 100 + .5)/100 

LET E(N,7) - INT ((E(N,6) * .0585)*100+.5) /100 

IF E(N,10) > 16500 THEN E(N,7) - 

IF E(N,11) + E(N,7) = > 965.25 THEN E(N,7) = 965. 25-E(N,ll) 

IF E(N,2) = GOSUB 1100 

IF E(N,2) = 1 GOSUB 1200 

LET E(N,8) = INT (E(N,8) * 100 + .5)/100 

LET E(N,9) = 

LET E(N,14) 

LET E(N,10) 

LET E(N,11) 

LET E(N,12) 

LET E(N,13) 

LET F = F + 

LET 1=1 

LET L = L 

LET P = P 

IF E(N,4) 

IF E(N,5) 

GOSUB 720 

PRINT "CONTINUE 

INPUT 

NEXT N 

GOTO 920 

PRINT "CHR(16); CHR(22) 

PRINT "EMP.NO. "; (N + 1000), "DATE " 

PRINT "SS "; E(N,1), "RATE "; E(N,4) 

IF E(N,2) = GOSUB 880 

IF E(N,2) = 1 GOSUB 900 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT "NET PAY "; E(N,14) 

PRINT 

PRINT 

RETURN 

PRINT "SINGLE 

RETURN 

PRINT "MARRIED 

RETURN 

PRINT "RECORD FILE COPY 

INPUT A 

IF A - THEN 1300 

IF A 1 THEN 930 

FOR N = 1 TO 2 

GOSUB 720 

NEXT N 

GOTO 1300 

DATA Z 

DATA E(N,1), E(N,2), E(N,3), E(N,4) 

(SEE TEXT FOR DATA VALUES) 
DATA 
LET G - E(N,6) - (E(N,3) * 14.40) 



TAB (10); 

"GROSS 

"F.I.C.A. 

"F.I.T. 

"MISC 



"PAY" 



tt 
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, "Y-T-D" 
E(N,6), E(N,10) 
E(N,7), E(N,11) 
E(N,8), E(N,12) 
E(N,9), E(N,13) 



ti 



it 



ii 



E(N,3), "HRS 



ti 



ii 



E(N,3), "HRS 



ii 



E(N,5) 
E(N,5) 



ti 



IF G>= 355 THEN E(N,8) 

IF G < 355 THEN E(N,8) 

IF G < 297 THEN E(N,8) 

IF G < 220 THEN E(N,8) 

IF G < 182 THEN E(N,8) 

IF G < 143 THEN E(N,8) 

IF G < 76 THEN E(N,8) 

IF G < 33 THEN E(N,8) 
RETURN 

LET G - E(N,3)* 14.40) 
IF G > = 509 THEN E(N,8) 

IF G < 509 THEN E(N,8) 

IF G < 432 THEN E(N,8) 

IF G < 355 THEN E(N,8) 



(G-355)* .36 + 
(G-297)* .32 + 
(G-220)* .28 + 
(G-182)* .24 + 
(G-143)* .22 + 
(G- 76)* .18 + 
(G- 33)* .16 




76.76 
58.20 
36.64 
27.52 
18.94 
6.88 



(G-500)* .36 + 

(G-433)* .32 + 

(G-346)* .28 + 

(G-264)* .25 + 



105.39 
80.75 
59.19 
39.94 



payroll. 

The manipulation of the 
payroll data has been dis- 
cussed in detail in the first 
article, and only the addi- 
tional lines required for the 
year-to-date files will be ex- 
plained here. 

Social-security deductions 
stop when a maximum of 
$965.25 has been paid, and 
social security is not paid on 
income after $16,500. Line 
500 assures that $965.25 is 
the maximum paid, even if it 
occurs in the middle of a pay 
period. 

In order to accumulate 
totals for our permanent file 
tape, lines 570-600 total the 
last period file, entered in 
lines 190-220, and the results 
of the current run. These 
year-to-date figures are added 
to the PRINT routine in lines 
790-820 for display purposes. 

Using the processed pay- 
roll data, all that remains is to 
make a permanent year-to- 
date tape file for the next pay 
period. 

The output routine to 
create a data file is contained 
in lines 1420-1560. This 
routine formats the data in 
proper sequence and provides 
the timing sequence of data 
to tape for proper execution 
of the input routine. Line 
1420 puts a title on tape that 
helps to find the proper data 
to enter in the program. Re- 
member, the cassette inter- 
face (or punched tape) is in 
series with the terminal, and 
with the interface in a local 
mode, this title will appear on 
the screen and the starting 
location of the data can be 
located before running the 
program. Following the title 
(lines 1430, 1440) is a timing 
loop to allow for a leader 
tape and time to turn on the 
interface switch to enter data. 
Using the SWTP 4K BASIC, 
this timing is about three 
seconds. The actual value of 
the time constant in this 
"clock" and the one at lines 
1530-1550 depend on the 
execution time of BASIC and 
will vary from one BASIC to 
another. They should be ad- 
justed by changing the second 
number of the FOR state- 
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FOR THE BEGINNER 






X 



Understanding Microcomputers and 
Small Computer Systems. A profusely 
illustrated, easy-reading "must" book 
explaining fundamental concepts behind 
operation of microcomputers. Simple 
English. Gives extra knowledge to read 
and understand computer magazines and 



manufacturers' literature. Makes you feel 
"at home" around computers. Accepted 
as the standard for the neophyte, you 
must own this 300-page no-nonsense, 
easy-reading text. Includes easy-to-use 
glossary of key microcomputer oriented 
words. Order now. Save! $9.95 each ppd. 
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Scelbi's Software Gourmet 
Guides and Cookbooks for 
'8080' or '6800' lets you cook 
up mouthwatering programs. 
Delectable "how to" facts, in- 
cluding '8080' or '6800' in- 
struction sets. How to man- 
ipulate stacks. Flowcharts. 
Source listings. General pur- 



pose routines for multiple 
precision operation. Pro- 
gramming time delays for 
real time. And lots more. Even 1 
floating point arithmetic rou- 
tines! Order your copies today. 
Bon appetite! Specify: '8080' 
or '6800. $9.95 each ppd. 






FOR THE ADVANCED 
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GALAXY Microcomputer 
Outer Space War Games 

for '6800*. Captain your 
own starship on intergallac- 
tic journeys filled with bat- 
tles, relueiing problems, 
weaponry, warp factors, 
and more — all against your 
'6800'. A complete book, 
written in machine language 
for 4K memory. Ever-chang- 
ing interstellar adventure, includes source listings, flow 
charts, routines, more. Order today. Blast off tomor- 
row! $9.95 ppd. 
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SCELBAL. 

Higher Level 

Language for 

800878080' 

Systems. 

?M5§<!*& Complete, illus- 
-^—^-trated program 

book. Routines. 

Techniques. 

Source listings. 
Flow charts. More. Includes 5 com- 
mands, 14 statements, 7 functions, and it 
runs in 8K and more. All you need to cus- 
tomize a high level language for your sys- 
tem at a fraction of the cost. Order today! 
$49 ppd. 
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i |fei The '8080' Programmer's Pocket Guide; '8080' Octal Code Card and/or '8080' Hex- 

^^^^m adeclmal Code Card. Compact pocket guide for instant reference to either code card . 

Cards are instant slide rule aids for programming/debugging '8080' software. Standard 
mnemonics with corresponding codes. Color coded instructions indicate which flags 
are affected during instruction execution. Quick, logical reference formats. ASCII code 
chart for 128 characters. '8080' status words. Register pair codes. More. Order all 
three now . . . only $2.95 per item. 

Prices shown for North American customers. Master m3 lt.H.I)l CUI^IHJ I tic 
Charge. Postal and bank Money Orders preferred. ^ fANSIIITINfl IMC 

Post Office Box 1 33 PP STN " si 
Milford, CT 06460 Dept. K 
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Personal checks delay shipping up to 4 weeks. 
Pricing, specifications, availability subject to change 

without notice. 
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1250 IF G < 278 THEN E(N,8) = (G-173)* .22 + 

1260 IF G < 223 THEN E(N,8) = (G- 96)* .18 + 

1270 IF G < 105 THEN E(N,8) * (G- 48)* .15 

1280 IF G < 61 THEN E(N,8) = 

1290 RETURN 

1300 PRINT CHR(16); CHR(22) 

1310 PRINT "PAYROLL SUMMARY FOR "; M; D; Y 

1320 PRINT 

1330 PRINT "FICA EMPLOYER", F 

1340 PRINT "FICA WITHHELD", F 

1350 PRINT "F.I.T. WITHHELD", I 

1360 PRINT "MISC. WITHHELD", L 

1370 PRINT 

1380 PRINT "NET PAYROLL", P 

1390 PRINT 

1400 PRINT "PAYROLL COST "; P + L + I + (2*F) 

1410 PRINT 

1420 PRINT "DATA FILE FOR "; M; D; Y 

1430 FOR C = 1 TO 180 

1440 NEXT C 

1450 FOR N - 1 TO Z 

1460 GOSUB 1530 

1470 PRINT E(N,10); E(N,11); E(N,12); E(N,13) 

1480 GOSUB 1530 

1490 NEXT N 

1500 PRINT CHR(16); CHR(22); "EOF "; 

1510 INPUT 

1520 STOP 

1530 FOR C - 1 TO 60 

1540 NEXT C 

1550 RETURN 

1560 END 



27.84 
6.60 






ALTERNATE LINE 1470: (See Text) 
1470 PRINT E(N,10); ", "; E(N,11); " 



it 



E(N,12); 



tt 



it 



E(N,13) 



FEDERAL WITHHOLDING TABLES 



1977 



WEEKLY Payroll Period 

Value of each exemption — $14.40 

Single Person — Including Head of Household 

If the amount of wages, less the The amount of Federal tax to be withheld 

value of exemptions claimed is: shall be: 

Not over $33 

Over $ 33 but not over $ 76 1 6% of excess over $ 33 

Over $ 76 but not over $143 $ 6.88 plus 1 8% of excess over $ 76 

Over $143 but not over $182 $18.94 plus 22% of excess over $143 

Over $1 82 but not over $220 $27.52 plus 24% of excess over $1 82 

Over $220 but not over $297 $36.64 plus 28% of excess over $220 

Over $297 but not over $355 $58.20 plus 32% of excess over $297 

Over $355 $76.76 plus 36% of excess over $355 

Married Person 

If the amount of wages, less the The amount of Federal tax to be withheld 

value of exemptions claimed is: shall be: 

Not over $61 

Over $ 61 but not over $1 05 1 5% of excess over $ 61 

Over $1 05 but not over $223 $ 6.60 plus 1 8% of excess over $105 

Over $223 but not over $278 $ 27.84 plus 22% of excess over $223 

Over $278 but not over $355 $ 39.94 plus 25% of excess over $278 

Over $355 but not over $432 $ 59.19 plus 28% of excess over $355 

Over $432 but not over $509 $ 80.75 plus 32% of excess over $432 

Over $509 $105.39 plus 36% of excess over $509 

Fig. 1. IRS tax table for weekly payroll. 

48 



ment to meet a given BASIC'S 
requirements. 

The data output takes 
place in the FOR-NEXT loop 
between lines 1450 and 1490. 
I found that SWTP 4K BASIC 
INPUT would accept a space, 
as well as a comma, for an 
input delimiter. The semi- 
colon after each variable 
creates a space, which makes 
the PRINT statement at line 
1470 very simple. Other 
versions of BASIC may not 
be as loose and require a 
comma between variables on 
input. In this case the alter- 
nate line 1470 shown at the 
end of the listing must be 
used. Timing of the output to 
tape is provided by the 
"clock" at line 1530. This 
clock is called before and 
after the data output (lines 
1460 and 1480) to allow the 
INPUT loop processing time. 
The time is set for reliable 
operation of SWTP BASIC. If 
this time constant is reduced, 
make sure that data reentry is 
correct. Hint — take the point 
at which you start getting 
mistakes, increase the time 
until there are none, then 
increase it some more. At the 
settings shown, which are ap- 
proximately one second, and 
greater, values, you may ex- 
perience some extra question 
marks or slashes on your 
screen during the interval 
between data entries. This is 
OK as long as the last char- 
acter before new data is a ? 
(normal input prompt). 

After the last byte of data 
is put on tape, a home-up- 
erase and EOF are recorded 
to indicate the end of file. 
The undefined INPUT at line 
1510 stops the program ex- 
ecution and prevents any 
garbage from being put on 
tape while the recorder is 
being turned off. 

The payroll program with 
this method of creating a file 
has been run through a full 
year (52 weeks) using five 
employees in the data base 
with perfect results for the 
full year. This same file 
routine is being used as a 
general ledger program to 
keep the books of our 
company. ■ 
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Challenger II with our ultra-fast 8K BASIC in ROM. 
Now you can own a computer with full BASIC and plenty of 
user workspace for as little as$298.00. And the BASIC 
is there the instant you turn the machine on! 

Challenger III is the remarkable computer which has 6502A, 
6800, and Z-80 processors. This computer system allows 
you to run all software published in the small computer journals, 
yet, it costs only about 10% more than comparable single 
processor computers. 

Challenger Single and Dual Drive Floppy Disks. These full size 
floppy disks are available in kit form or assembled at about 
the same prices as our competitors' mini floppies. Yet, they 
store three times as much data as the minies. 

Ohio Scientifics new 9 digit precision business BASIC is only 

slightly slower than our ultra-fast 8K BASIC. Still faster 

and more powerful than anyone else's 6 digit precision BASIC. 

Our incredible new 74 million byte disk drive. That's right, 
74 million bytes is available for as little as $6,000.00 
complete with interface for any Ohio Scientific computer. 
This new disk is quite possibly the world's highest performance 
data storage device. It features an unbelievable 34 milli- 
second average access time and an ultra-fast data transfer rate. 

Now is the time for you to dump your 1974 design vintage S-100 
computer and move up to the state-of-the-art! 

For more specifics, send $1.00 for our new Fall Catalog. 
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11679 Hayden 
Hiram, Ohio 44234 




COMPLETE 

FLOPPY DISK SYSTEM 

FOR YOUR ALTAIR/IMSAI 

$699 

That's right, complete. 

The North Star MICRO-DISK SYSTEM™ uses the Shugart 
minifloppy™ disk drive. The controller is an S-100 com- 
patible PC board with on-board PROM for bootstrap load. It 
can control up to three drives, either with or without 
interrupts. No DMA is required. 

No system is complete without software: we provide the 
PROM bootstrap, a file-oriented disk 'operating system (2k 
bytes), "and our powerful extended "BASIC with sequential 
and random disk file accessing (10k bytes). 

Each 5" diameter diskette has 90k data byte capacity. 
BASIC loads in less than 2 seconds. The drive itself can be 
mounted inside your computer, and use your existing power 
supply (.9 amp at 5V and 1.6 amp at 12V max). Or, if you 
prefer, we offer a power supply ($39) and enclosure ($39). 

Sound unbelievable? See the North Star MICRO-DISK 
SYSTEM at your local computer store. For a high-performance 
BASIC computing system, all you need is an 8080 or Z80 
computer, 16k of memory, a terminal, and the North Star 
MICRO-DISK SYSTEM. For additional performance, obtain 
up to a factor of ten increase in BASIC execution speed by 
also ordering the North Star hardware Floating Point Board 
(FPB-A). Use of the FPB-Aalso saves about 1k of memory by 
eliminating software arithmetic routines. 

Included: North Star controller kit (highest quality PC 
board and components, sockets for all IC's, and power regula- 
tion for one drive), SA-400 drive (assembled and tested), 
cabling and connectors, 2 diskettes (one containing file DOS 
and BASIC), complete hardware and software documentation, 
and U.S. shipping. 

MICRO-DISK SYSTEM ... $699 To place order, send 

(ASSEMBLED) $799 check, money order or 

ADDITIONAL DRIVES. . . $425 ea. * A ° r MC card* with exp. 

*l date and signature. Uncer- 

DISKETTES $4.50 ea. ti fj ed checks require 6 

FPB-A $359 weeks processing. Calif. 

(ASSEMBLED) $499 residents add sales tax 
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NORTH STAR COMPUTERS, INC. 

2465 Fourth Street 
Berkeley, CA 94710 



Only 

Computer Enterprises 
Has All 3: 

fxl 1 . Lowest Prices 
OH 2. Reliability 

[XI 3. Speediest 
Shipping 

North Star Horizon Computer System 
The Complete Z80A System 
*Z80ACPUat4MHZ 

* 16K 200 ns RAM 

* Serial I/O * 1 or 2 
micro disk drives 

* DOS and BASIC 



Horizon 1(1 drive) kit 
Horizon 1 (Z drives) kit 

THE standard of Video 
Display Terminals— 
Lear Siegler ADM-3A Kit 

SPECIAL TOTAL SYSTEM 
combination 
SAVE $50 MORE- 
Horizon 1 and ADM-3A 

kits 
Horizon Z and ADM-3A 

kits 



Credit Cash 
Card Discount 
Price Price 

$1497 $1439 
$1871 $1799 



770 $ 740 



$2214 $2129 
$2589 $2489 



SEND FOR YOUR FREE COPY 

OF COMPUTER ENTERPRISES 

DISCOUNT .CATALOG 

Polymorphic VTI / 64 kit 
IMS AI 8080 with 82 slots kit 
IMSAI Factory Assembled 16K RAM 
IMS Al Factory Assembled 32K RAM 
IMSAI Video Interface VIO-B kit 
IMSAI Video Interface VIO-C kit 
Seals 280ns 8K RAM kit 
TDL ZPU kit 

4K Expansion for TDL Z16K 

SEMI 4200 Chips 
TDL 8K BASIC Paper Tape 
TDL 12K BASIC Paper Tape 
TDL Macro Assembler Paper Tape 

Shipping charges: $10 per CPU on larger units; $1.50 
per kit. $2.00 min. per order. 

Delivery is stock to 30 days on most items. Shipment is 
immediate for payment by cashier's check, money or- 
der or charge card. Allow 3 weeks for personal checks 
to clear. N.Y. State residents add approp. sales tax. 
Availability, prices and specs may change without 
notice. __ __ 

Write or Call 



$186 


$179 


$614 


$890 


$464 


$446 


$748 
$234 


$719 


$228 


$278 


$267 


$250 


$240 


$252 


$242 


$ 99 
$ 13 


$ 98 


$ 12 


$ 47 


$ 48 


$ 89 


$ 86 


$ 47 


$ 46 
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Fayetteville, N.Y. 13066 

P.O. Box 71 C33 

Phone (315) 637-6208 Today! 
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WAITING for the Mai/ 

THE 80-103A DATA COMMUNICATIONS ADAPTER WILL PUT YOU ON LINE TO A MULTITUDE OF 
TERMINALS AND COMPUTER SYSTEMS. YOU WILL GET THE INFORMATION YOU NEED WHEN YOU 
NEED IT, WHERE YOU NEED IT. WHETHER YOU NEED PROGRAMS OR DATA TRANSFERRED OVER 
THE DIAL TELEPHONE NETWORK, YOU GET FAST EFFICIENT SERVICE ANY TIME OF DAY OR 
NIGHT. WHILE OTHERS ARE WAITING FOR THE MAILMAN TO DELIVER YOUR SYSTEM IS WAY 
AHEAD. 

80-103A DATA COMMUNICATIONS ADAPTER 
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The80-103A DATA COMMUNICATIONS ADAPTER was developed to function as an S-100 bus 
compatible serial interface incorporating a fully programmable modem and Telco interface. These 
functions are usually accomplished by the use of two separate modules: 1) a serial I/O board, and 
2) an external modem. By combining these features on a single board, the 80- 103 A can offer 
microcomputer applications significant cost/performance advantages over other implementations. 



• FULLY PROGRAMMABLE FEATURES 

• AUTOMATED DIALING AND AN- 
SWER 

• ORIGINATE OR ANSWER MODE 

• 1 10-300 BIT/SEC DATA RATES 

• CHARACTER FORMAT AND PARITY 

• ERROR DETECTION 

• FULLY BUFFERED, OUTPUTS DRIVE 
25 S-100 BUS LOADS 

DC Hayes Associates offers a full range of capabilities 
for solving your information handling problems. 
Whether your problem is large or small, we will apply 
innovative techniques for finding the best solution. 
Contact us about our products and services. 





Hay 



STANDARD U.S. FREQUENCIES 
FULL TELCO COMPATIBILITY WHEN 
ATTACHED TO DAA 
COMPATIBLE WITH EXISTING TELE- 
TYPES AND TIME SHARING MODEMS 
ALL DIGITAL MODULATION AND 
DEMODULATION. NO ADJUSTMENTS 
REQUIRED. 

PRICES: 

Assembled 80 103 A with 48 hour burn in 
and 90 day warranty is $279.95 

Bare Board with manual is $49.95 
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P.O. Box 9884 • Atlanta, Georgia 30319 • (404) 231-0574 
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J. Tom Badge tt 
1917 Washington St. 
Bluefield WV 24701 



The Business Market 



. and the business of going sfter it 



We call ourselves com- 
puter hobbyists. We 
diddle with hardware and 
software development in a 
den or spare bedroom. And 
even though this kind of 
home experimentation 
spawned the microcomputer 
business, many of us wonder 
how we can justify the capital 
outlay. Buy a machine for 
business purposes, perhaps, or 
open our own retail outlet? 
How do people feel who al- 
ready make their living in this 
fledgling field? 

"It's fairly easy for any 
business to justify owning a 
microcomputer/' says Steve 
Payne, one of the owners of 
The Computer Store in 
Charleston WV. "But it is 
only in the past year that that 
really has been possible." 

"I'd say the hobby market 
is maybe a third of our retail 
business," says Mary Lou 
McJunkin, business manager 
for the store. "The rest has 
been generated by small 
business interests, CPAs, 
small computer firms and the 
coal industry." 

Coal is big business in West 
Virginia, and it's destined to 
get even bigger under 
Washington's present energy 
policy. Growth of the small 
computer business here may 
be no less startling. Steve and 
Bob Payne, Jim Butch and 
Mary Lou started cranking on 
their own computer store 
about a year ago. The story is 





computer Stor* 




Books on hardware and programming from the novice to engineering level, a wide variety of magazines, 
Hewlett-Packard and Texas Instruments calculators are some of the things that draw people to The Computer 
Store from as far away as Kentucky, Ohio, and Virginia. 



a classic one: Steve and Jim 
built an early Altair 8800, 
saw it was more than a toy 
and figured others could use 
the machine, too. Their Mits 
franchise opened in 
November 1976, in Charles- 
ton", the state's capital and 
largest city (nearly twice as 
large as any other town in 
West Virginia, but still with 
fewer than 75,000 people). 

Yet, during its short busi- 
ness life, The Computer Store 



has moved once to larger 
quarters, added H-P and Tl 
calculators to their line, built 
an exploding software and 
book library, and they're 
serving an area that includes 
Ohio, Kentucky, and 
Virginia. Such success in this 
seemingly offbeat market 
didn't come by accident! 

Success Secrets? 

It was not a casual 
approach that secured the 



West Virginia franchise and 
made it a going concern. 
None of West Virginia was on 
the Mits list of hopeful terri- 
tories when Jim Butch and 
Steve Payne first approached 
the company, and Mits 
apparently was apprehensive 
about granting the statewide 
franchise. They were persis- 
tent, though, and it paid off. 
The folks at The Computer 
Store admit that theirs may 
be a unique situation, but the 
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eyes-wide-open approach 
they've taken is a valuable 
lesson for anyone. 

First there's the money. 
As Mits and other computer 
companies grow, business ar- 
rangements and financial re- 
quirements will change, but 
you'd better figure on 
$50,000 to $100,000 cash in 
hand before you go very far. 
The higher amount probably 
is more realistic, based on the 
Charleston store's experience. 
The cost of the privilege of 
representing a specific 
company, the franchisor, will 
exceed $10,000. Mits, and 
most other companies, are 
pretty careful in selecting rep- 
resentatives, too. They make 
sure the proposed site is a 
good one; they want the store 
itself to be attractive and 
professional; they investigate 
the prospective dealer's 
service facilities and technical 
knowledge; and they look 
into his financial background. 
It isn't easy for someone with 
only a hobbyist or casual 
interest in microcomputers to 
open his own business unless 
he is surrounded with tech- 
nical and programming exper- 
tise, has solid business ex- 
perience and is well financed. 
The Charleston operation 
started with all of these quali- 
fications, and still the road 
was rocky. 

Consider the principals. 



Steve Payne is an electrical 
engineer with a business back- 
ground. He's district manager 
for Allen-Bradley, suppliers 
of industrial controllers and 
other electrical products. 
Steve's interest in microcom- 
puters developed because his 
business needed real-time 
sales analysis using word 
processing. 

Bob Payne is an electrical 
engineer who got started with 
computers in 1960 working 
with drum-type machines at 
MIT. In 1963 he founded 
Business Computer Service in 
Charleston, a traditional com- 
puter service bureau doing 
payrolls, accounts receivable 
and accounts payable for over 
150 West Virginia firms. 

Jim Butch is an electrical 
engineer with a background 
in computer design. As chief 
engineer for Preiser Scientific 
in Charleston, Jim specialized 
in logic design, communica- 
tions equipment design and 
application of computer 
analysis equipment. 

Mary Lou McJunkin is a 
mathematics major and pro- 
grammer with general busi- 
ness and bookkeeping ex- 
perience. 

From the beginning, their 
approach was business 
oriented. Jim and Steve got 
into micros first, each plan- 
ning a dedicated business ap- 
plication. Mary Lou began by 





Bob Payne is proud of this Altair-based system in his office at Business 
Computer Service. This machine with its telephone modem keeps BCS 
in touch with customers who do their own data preparation on similar 
systems, then telephone it to Bob for processing. 



Jim Butch, one of the owners and chief engineer for The Computer 
Store, had several years' experience designing and building 8080-based 
systems for a Charleston company before going into the retail computer 
business. 



helping them with program- 
ming that first Altair 8800, 
and brother Bob soon saw 
that such a machine could 
greatly improve his computer 
services by providing cus- 
tomers with better methods 
to accumulate and assess 
data. This need to supply 
others with computer hard- 
ware led them to investigate 
their own dealership. 

"It's not a hobby thing 
with any of us," Bob says. "It 
is very interesting, and some- 
times we get carried away 
with it from a hobby stand- 
point — but the impetus for 
us is business or industrial 
applications." 

Whatever the market, 
don't forget that a computer 
store is a business just like 
any other. It may be more 
fun than selling used cars and 
more challenging and exciting 
than an antique shop, but it is 
a business nevertheless. 

"Enthusiasm may help 
keep your labor costs down, 
but keeping inventory and 
providing service and this sort 
of thing is all standard busi- 
ness, just like any other dis- 
tributor or dealer in goods," 
Steve warns. "The business 
principles are going to win 
out in the end." 

Mits helps the prospective 
dealer with a dealers' school 
in Albuquerque, where 
company policy and selling 
philosophy are explained. But 



in the end it is the dealer who 
must arrange financing, 
establish credit with other 
vendors, find a store location, 
purchase office furniture and 
supplies, secure replacement 
parts and handle service. "It's 
a long, hard process," Jim 
reflects. 

Then there's the question 
of market. It was Bob's inti- 
mate knowledge of the poten- 
tial market that allowed them 
to move rapidly. From idea 
to dealership was only a few 
months. Bob knew they 
wouldn't have any trouble 
selling business systems. 

"I have 150 customers 
who've been dealing with me 
since 1963, and the principle 
of collecting data on the 
premises has been around 
awhile, and proved," he says. 
"I saw that the microcom- 
puter could replace every one 
of the usual business 
machines and do a lot more. 
Besides, I felt that every small 
business would have its own 
computer in five years. Every 
small business." 

Where most businesses 
might begin with market sur- 
veys and other data collec- 
tion, The Computer Store be- 
gan on gut feelings based on 
an intuitive belief in the small 
computer's potential. In fact, 
Bob Payne believes anyone 
who establishes a computer 
store with information solely 
from market surveys could be 



53 




A logical forward step in Microcomputer design 

the Processor Terminal. A new desisn by TEI and look at 
what you set ... a complete, self contained microcompu- 
ter system with display and mass storage, a full keyboard 
and plenty of slot space for additional boards. And that 
famous TEI CVT power supply that makes brownouts a 
thing of the past. 

Display — A 15" high-resolution black and white video 
display with an optical filter face plate to reduce glare and 
improve type visability . . . Keyboard — Full upper and 
lower case ASCII detached keyboard with 8 programmable 
special function keys. Keyboard status indicators show 
computer BUSY or READY And a 16-key numeric cluster 
pad set up calculator style . . . Disk Drive & Controller — 
A Shugart SA-400 mini -floppy disk drive. Soft sectored 



with a capacity of about 150 KB. IBM compatible format. 
Controller will handle 4 drives . . . CPU -8080A based with 
a flexible design that allows you to implement a start up 
"jump to" operation to any dip switch selected byte 
address you choose. Merely turn on power or press RESET 
and you are off and running. Excellent for power failure 
automatic restart . . . Memory — 16K of static RAM memory 
Low power chips. Selectable address assignment and 
memory protect features ... I/O — 3P+3S input/output 
board. 3 parallel ports and 3 serial ports with selectable 
baud rates of 75 to 19,200. RS-232C and TTL outputs . . . 
Video — A video board provides the support for the 
video display functions . . . Mainframe — A 12 slot 
mainframe with a 17-amp CVT power supply motherboard 
assembly heavy duty aluminum cabinet, fan and washable 
filter. All edge connectors and card guides provided . . . 
Software — CP/M disk operating system and BASIC 
provided on disk. 

the Processor Terminal (Model MCS-PT) fully assem- 
bled and tested is priced at $3495.00. 

the Processor Terminal partially assembled (We build 
the cabinet, keyboard, monitor, power supply, disk drive 
and motherboard and you build the CPU, RAM, I/O, Video 
and Controller boards which we supply as kits). This 
partially assembled unit is priced at $2995.00. 




Christmas Bonus. 

call or write for your free TEI 

$25.00 check, sood towards the purchase 

of any TEI product. One check allowed 

per purchase. Offer void after February 

1,1978 
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Computer Mainframe System 

First in the TEI family ... The MCS-112 and 122 Mainframe Systems. 



"The Base on Which to Build 



The cabinet 

A heavy duty precision formed cabinet of fine 
craftsmanship. Completely machined and 
ready for assembly The exterior is fin- 
ished in TEI blue. Vented for most 
efficient thermal character- 
istics. Furnished with a 
necessary hardware. 



The front panel 

The front panel is blank 
except for an indicating AC 
switch and a reset switch. 
However, the chassis and mother 
board are designed so that you may 
remove the front panel and insert an IMSAI 
or equivalent front panel. Soon to be 
available will be our "VIRTUAL OPERATING CON- 
SOLE" especially designed to complement our 
Mainframe Systems. 



Specifications 



MCS-112 



MCS-122 



Dimensions VVa W x 12 D x 7Vi H 1 7V* W x 19 Vi D x 7 V* H 

Power +8 volt DC 17 amps 30 amps 

Power ±16 volt DC 2 amps 4 amps 



,The motherboard 

An S-100 Bus system high quality mother board with 100-pin edge connectors. Compatible with IMSAI, MITS, 
CROMEMCO, TDL and other S-100 bus configured circuit boards. Plug connections for reset switch. Voltage terminals 
dre screw type to power supply leads. All card guides are provided. 12 slots for MCS-112 model and 22 slots for 
MCS-122 model. 

Edge connectors 

High quality edge connectors factory mounted and wave soldered to eliminate this nuisance for 
you. Completely checked out for shorts or open traces. ALL edge connectors furnished, 12 for 
the MCS-112 and 22 for the MCS-122. No additional expense when you expand your 
system. 

The power supply 

One of a kind . . . using a constant voltage transformer (CVT) with a very 

high immunity to input line noise . . . greater than 100 db rejection. 

Line regulation better than ± 1% from an input of 95 to 140 Volt 

AC at full load to 85 to 140 Volt AC at three quarter load. 

Designed to meet UL-478 specifications (EDP SPECS). 

Individual fusing on all input and output voltage 

lines. See specifications below for power 

ratings. 

The cooling system 

A 115 CFM muffin fan with a 
commercial grade washable filter 
will provide clean airflow over all 
circuitry 

The wiring 

All wiring is color coded and ALL is 
precut to length with connecting lugs 
factory machine applied. Soldering is 
held to an absolute minimum. 



NOW ... TEI puts it all 
together for you. Mainframe 
systems (6, 12 and 22-slot) . . . 
Floppy and mini-floppy disc drive 
systems (single, double and triple with 
dual density) ... a Z-80 CPU with address- 
able "jump to" and autostart capability (also 
variable speed control) . . . 8K and 16K RAM ... 16 
Channel A/D and D/A converter ... 3 serial -I- 3 
parallel multiple I/O . . . and other supporting boards 
... and our newest item, the PROCESSOR TERMINAL — A 
CRT, keyboard, mini-floppy disc and 12-slot mainframe with a 
8080A_CPU - all housed in one quality aluminum case. All of 
these fine products at prices you will like. Watch for them all. 




r 



L 



Contact your local TEI dealer or if you are not near one of our 
dealers, write or call CMC MARKETING CORP direct for more 
information. (pEALER |nqu(r|es (nwed) 

PLEASE SEND ME: 

□ MCS-112 Kit @ 395.00 □ MCS-112 Assembled @ 445.00 

□ MCS-122 Kit @ 495.00 □ MCS-122 Assembled @ 575.00 

Texas residents add 5% Sales Tax 
I Enclose Check □ or Money Order □ 
CMC MARKETING CORP 
7231 Fondren Rd, Houston, TX 77036 Telephone (713) 774-9526 
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led down a primrose path. He 
says surveys can be mis- 
leading. A safer bet is 
personal knowledge of the 
market you're trying to serve. 
Based on personal experience 
and national trends, none of 
The Computer Store founders 
has much confidence in the 
hobby market, but they see 
the business market as a sure 
thing. 

"I think there will be a 
shift away from the hobby 
market toward the business 
market/' Steve says. Bob 
feels the hobby market is not 
a viable one except in large 
metropolitan areas, partic- 
ularly areas with a computer- 



Store was organized. There 
are more equipment sup- 
pliers, and software support is 
improving. Here's where up- 
to-date market information 
will stand you in good stead. 
If you know exactly who 
you're trying to reach, and 
are intimately aware of their 
needs, then it shouldn't be 
difficult to pick a hardware- 
software package to sell. 

"We picked Mits because 
they had business-oriented 
applications packages, they 
already had sold 7000 units 
and when we went out there 
they looked like they knew 
what they were doing," Bob 
recounts. "They had lots of 




One of the benefits of owning a retail business is having all that 
hardware for your own use. Business Manager Mary Lou McJunkin 
(right) and programmer Cathy Willis discuss an inventory program 
they're rewriting for The Computer Store. 



oriented history like Boston, 
New York, Chicago, San 
Francisco, and Los Angeles. 
Nearly any community, on 
the other hand, could support 
a computer store set up to 
serve business and industry. 
In fact, Bob says, "every 
place you see an NCR or 
Burroughs office, I think 
there is a place big enough to 
support a microcomputer 
business. 

With market information 
and money in hand, you're 
ready to approach someone 
about a franchise. Deciding 
who to represent today could 
be a lot more difficult in 
some ways than it was in 
1976 when The Computer 



momentum, they were using 
the concept of BASIC and 
they were developing an inte- 
grated programming system 
that would not have to be 
scrapped but could be carried 
on. They had a complete full 
line: disks that worked, a 
processor that could be ex- 
panded, and various I/O 
boards that could interface 
with a number of different 
terminals that were already in 
existence." 

In the spring of 1976, 
none of the other manu- 
facturers had all that. Jim 
Butch says that he and his 
associates also were impressed 
with the reliability of the 
Mits machine. 



"We do all our own war- 
ranty work on everything we 
sell," he says, "and we offer 
service contracts (monthly 
payments for continued 
service) but usually an Altair 
doesn't need it. It is a pretty 
reliable piece of equipment." 
Your marketing approach 
will depend on your market. 
An all-business, all-hobby or 
mixed market - each will 
require slightly different 
treatments. If The Computer 
Store experience is typical, 
however, high-priced business 
packages are easier to sell 
than hobby products in a 
small market. Most business 
people don't have to be sold 
on the computer; they al- 
ready understand the concept 
of the intelligent terminal 
from using business machines 
from IBM, Univac, Bur- 
roughs, Wang and others. 

"They expect it, really, as 
opposed to being talked into 
it. In fact, they wonder why 
I'm not more advanced," 
grins Bob. Business publica- 
tions have so raised the ex- 
pectations of potential busi- 
ness users that "the expecta- 
tions for computers to do 
things are substantially 
greater than most manufac- 
turers' ability to deliver." 

Steve doesn't believe a 
supplier of microcomputer- 
based business systems really 
is in competition with IBM 
and the other big companies. 
"When IBM advertises one of 
its big systems on national 
television, that helps us more 
than anything because it gives 
added credibility to the type 
of product." 

Bob is only half kidding 
when he says that their big- 
gest competition is the pencil. 
"You can still do a lot of 
work with a pencil if you're 
willing to put forth the 
effort." 

The microcomputer- based 
business system offers more 
machine for the money than 
most of the products from 
traditional sources. The tab 
for a micro package will run 
about half the cost of larger 
systems, and the software of- 
fered with micros usually is 
more versatile. This versatility 



aids business system 
marketing, too. Suppose a 
business has been using an 
accounting machine and has 
personnel trained to operate 
that equipment. The micro- 
computer can be programmed 
to act like an accounting 
machine and even generate 
the same forms familiar to 
accounting-machine users, 
and the computer system can 
take on other jobs as well 
without forcing the company 
to hire new personnel. 

"Because of our inter- 
active business packages, we 
can have the owner of a 
business doing his own work 
on his computer in a week or 
two," Jim says. Bob Payne's 
Business Computer Service 
presently is collecting data 
from perhaps 30 micro- 
processor-based systems, in- 
cluding electronic cash 
registers and microcomputers 
programmed to look like a 
keypunch. 

The advertising of com- 
puter systems is a relatively 
new field. The big companies 
are dabbling in national tele- 
vision and business publica- 
tions. The microcomputers 
are getting coverage in hobby 
magazines such as Kilobaud 
and a few scientific or 
engineering-oriented publica- 
tions. The Computer Store is 
trying radio advertising (one 
spot a day) and runs an 
occasional newspaper ad, 
however, they still classify 
their advertising approach as 
experimental. 

"Word of mouth probably 
is our strongest advertising 
method," states Steve. "If we 
put something in for some- 
body and do a good job, 
they'll recommend it to 
somebody else; that certainty 
is one of the most effective 
ways to do business." 

"We get an amazing 
number of referrals from our 
users," Jim adds. "We're 
getting a good reputation be- 
cause of the systems we have 
in the field now." 

The Business System 

Selling business purchasers 
on microcomputers may be 
easy, but coming through 
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consistently with reliable 
hardware and software pack- 
ages to fill their needs is 
considerably more exacting. 
Only recently has microcom- 
puter hardware approached 
the stringent standards of 
commercial users. 

"The hobbyist is tolerant 
of equipment failure or mis- 
management/' Bob con- 
tinues, "but business is 
absolutely intolerant. Busi- 
ness must have equipment 
that just doesn't break, 
period." 

Many of the microcom- 
puters that started as hobby 
machines have reached high 
enough technical standards to 
be considered for business 
service. The biggest defi- 
ciency is still software — a 
shortcoming that Steve Payne 
believes will always be a 
problem. 

Bob is more philosophical: 
"A program is like a building 
— you can paint it, you can 
add to it, but if you go in 
there and try to change the 
walls, forget it. The manu- 
facturers have not been able 
to build programs that can be 
changed without moving 
walls." 

One way The Computer 
Store circumvents this prob- 
lem is to custom design busi- 
ness software to fit their 
customers' needs. Two full- 
time programmers work on 
program development along- 
side Jim Butch and Mary Lou 
McJunkin, who still produce 
a lot of the store's software. 
The basic application pack- 
ages come from the Altair 
Software Distribution Com- 
pany in Atlanta and from The 
Software Store in Marquette 
Ml. 

There's another considera- 
tion when selling to a busi- 
ness market. Most business 
transactions are net 30 days, 
which means you won't get 
your money for up to a 
month after the equipment is 
delivered. Most hobby sales 
probably are cash and carry, 
but with a business market 
you have to plan your cash 
flow to take care of the lag in 
payment. The plus side is that 
delivery delays of 60 to 120 



days aren't unusual with 
many businesses. When a 
hobbyist pays in advance or 
puts down a deposit, two to 
three weeks is about all he'll 
wait patiently, and deliveries 
sometimes take longer than 
that. The business purchaser 
doesn't have his money tied 



the office can be more cost- 
effective for day-to-day com- 
putations and data processing 
while it serves as a fast-paced 
link to the large machines 
when the need arises. He says 
the present practice of con- 
necting a large processor 
directly to the customer for 



comes into his own — a true 
professional like an accoun- 
tant or attorney. These 
people are needed because 
programming continues to be- 
come more complex. "Be- 
cause people's expectations 
are continuing to rise, pro- 
gramming complexity and 




All in a day's work. Cathy Willis is one of The Computer Store's full-time programmers. Custom program 
development is a growing part of their business. 



up while he's waiting, and 
because he's buying a fully 
functioning and tested sys- 
tem, he's content to wait. 

Trends? 

Business-minded people 
have definite ideas about the 
computer market. For one 
thing, it's time to take the 
microcomputer seriously. The 
new technology already is 
changing the way many busi- 
nesses operate, and that in- 
fluence will increase rapidly. 
The micro is changing 
marketing and pricing struc- 
tures in the computer field 
and, computer personnel 
needs are changing. 

Bob believes more and 
more businesses that have 
been time-sharing a large 
computer will take to micros. 
A self-contained computer in 



interactive processing is not 
economical, and "a lot of 
time-share companies that do 
that now won't be in business 
as time-share companies in 
five or ten years." 

And where computer 
systems traditionally are sold 
door to door by black-suited 
salesmen with a carefully pre- 
pared prospectus, now the 
business user is coming to the 
computer supplier to buy the 
product. Steve believes this 
local marketing concept, 
especially in smaller com- 
munities, will grow even 
stronger in the future. As the 
number of computer users 
grows, there will be increasing 
demand for hardware-soft- 
ware service packages from a 
local dealer. 

The day is coming when 
the professional programmer 



programming difficulty are 
rising," Bob says. 

But there's a thorny ques- 
tion in the programming field 
yet to be resolved. 
Developing good program- 
ming technique is only half 
the problem. It is just as 
important to have solid appli- 
cation knowledge. That's one 
reason he prefers that his 
customers do as much of 
their own data collection and 
preparation as they can, using 
a microcomputer. Because 
they know their own busi- 
nesses better than anyone 
else, they can prepare data 
for high-speed, large pro- 
cessor runs better than any- 
one else — if they can develop 
adequate programming skills. 
A professional programmer, 
on the other hand, would 
have more programming 
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expertise but probably would 
lack intimate knowledge of 
individual businesses, which 
could hamper custom 
program development for a 
wide range of disciplines. 
"What makes a good pro- 
grammer is the ability to 
solve problems in an abstract 
form," Bob states, "and very 
few people really are able to 
do that." 

Because of this increased 
complexity, programming 
and other personnel costs are 
accounting for an ever larger 
share of total system cost. A 
few years ago computer hard- 
ware probably made up 50 
percent of the cost of the 
complete system. Now, Bob 
figures hardware costs may be 
as low as ten percent, even 
though overall costs have con- 
tinued to rise. At the same 
time, because users expect 
more from their machines 
and the hardware suppliers 
are coming very close to 
meeting these expectations, 
there is much higher quality 
programming now than ever 
before. 

As the hobby machines 
move into the business world, 
some design changes should 
take place. Already much of 
the later hardware is more 
rugged than its predecessors, 
and that's a trend Bob would 
like to see continue. He'd also 
like to see a ninth parity bit 
routinely added to new 
memory circuits. "In the 
industrialization of these 
microcomputers, they're 
going to require self-diag- 
nosing systems. Computers 
are perfectly capable of it. 
The big ones do it all the 
time." 

The Computer Store 
doesn't sell many kit systems 
and doesn't advise anyone to 
purchase a computer kit. 
Their feeling is that the cost 
of building and trouble- 
shooting usually is much 
greater than the savings on 
the original kit purchase. The 
people who build kits, they 
believe, do so to have fun. 
But don't buy a kit to save 
money, they advise, because 
you won't. If you're buying a 
computer for a dedicated 



business use, not just to play 
games or learn about hard- 
ware, you're much better off 
spending your building and 
troubleshooting time learning 
how to program the machine 
and put it to work for you. 

The Computer Store's 
basic business system consists 
of an Altair mainframe, 48K 
of memory, dual disk drive, 
Lear Siegler TVT, DEC Writer 
II and one or more business 
software packages. 

Virtually all of the busi- 
ness systems are delivered as- 
sembled and debugged. The 
average system carries a price 
tag of $7000 to $12,000. 
IBM -type service contracts 
are available, but are seldom 
needed. The Altair business 
software packages are power- 
ful and functional, but they 
cost about $1500 each. 
They're not for the hobby 
market. 

The Computer Store 
people would like to see the 
store's hobby market pick up 
(and they believe it will be- 
cause of the large number of 
technical people working for 
such companies as Union Car- 
bide in Charleston), but the 
real future of the microcom- 
puter is in business and 
industry. "I'd say the 
euphoric aspect of this thing 
is past," Steve predicts." 
"Now it is time to get down 
to the nitty-gritty." 

These people firmly be- 
lieve in the future of com- 
puters in education, too. Bob 
feels children eventually will 
be using computers as most 
of us used slide rules or calcu- 
lators. "All of the technology 
already exists for that now, 
but the software doesn't, nor 
does the teaching ability. 
Teachers of this generation 
haven't grown up on com- 
puters," he adds. 

The Computer Store is 
doing its part to offset this 
deficiency. Early in the 1976 
school year they placed two 
computer systems in Charles- 
ton high schools to give kids a 
crack at hands-on computer 
experience. Mary Lou worked 
with teachers on program- 
ming techniques. Now the 
state and city boards of 



education are interested in 
exposing more students to 
computers. If financing can 
be worked out for a time- 
sharing system that would 
allow five to ten students at a 
time to access each computer, 
every Charleston high school 
may soon have its own educa- 
tional micro system. 

The search for new 
markets goes on all the time. 
Jim Butch still works as a 
consultant with Preiser, 
where they're expanding the 
use of the Altair in the lab- 
oratory. Already Altair sys- 
tems are being used to 
analyze coal for its energy- 
producing capability and 
sulphur and ash content. Jim 
would like to increase this 
type of consulting to provide 
regular custom applications 
to a broad base of West 
Virginia business and in- 
dustry. He's working through 
a newly formed computer 
club to boost The Computer 
Store's hobby market. 

Conclusion 

So there you have a brief 
look inside one computer re- 
tail operation, a look that 
seems to indicate the poten- 
tial for such businesses is just 
opening up. It shows, too, 
that those with an eye toward 
owning their own store had 
best move slowly, with full 
cognizance of the job before 
them. Even though the 
microcomputer business is 
booming and stands to do so 
for the foreseeable future, 
basic business principles can't 
be ignored. 

Know your market. De- 
cide who you'll be selling to 
and what kind of software 
and hardware you'll need. A 
retail computer store can be a 
viable operation in small com- 
munities, but you probably 
can't depend on hobby pur- 
chasers for the majority of 
your sales. With the right 
approach, however, business 
system sales are a very 
realistic prospect nearly any- 
where. Bob Payne says the 
business market for micro- 
computers "hasn't even been 
touched; we haven't 
scratched the surface." 



Know yourself. Do you 
have or can you secure the 
financial backing it will take 
to establish a store? Do you 
have the business savvy you'll 
need and do you have tech- 
nical expertise to maintain 
equipment and do warranty 
work? 

Know the franchisor. Be 
sure you understand all that 
will be required of you as 
their company representative 
and be clear on the 
company's position on equip- 
ment warranty, deliveries, in- 
ventories and cost. Some 
companies, for example, re- 
quire a dealer to maintain a 
certain amount of stock for 
off-the-shelf delivery (a smart 
business practice, in any 
case). This can tie up con- 
siderable money, and if it 
isn't figured in your financing 
plan, this requirement could 
put a kink in your operation. 

Obviously there's too 
much involved for this, or 
any other single article, to be 
a complete guide to setting 
up your own business. You 
can get more information 
from the Small Business Ad- 
ministration, Washington DC 
(start with SBA publication 
#71 ), and local financial insti- 
tutions and business organiza- 
tions. For anyone with the 
interest and ability, some 
form of the computer busi- 
ness could provide a success- 
ful future. Bob Payne com- 
pares the computer business 
to aviation, noting that 
modern aviation is just over 
two generations old. In that 
brief time we've come from 
the Wright brothers' first 
flight to men on the moon. 
Modern computers aren't 
through a single generation 
yet, putting them where avia- 
tion was perhaps 40 years 
ago: "Nowhere. Computing is 
nowhere right now. It's not 
even 30 years old yet," Bob 
says. 

Where this fascinating field 
goes during the next 30 years 
depends largely on the exper- 
tise and dedication of those 
entering it today. That's an 
exciting challenge and respon- 
sibility none of us should 
take lightly. ■ 
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We Ye the 

memory 

house 



ORDER FORM 



QTY. 

KIT ASSEMBLED 



AE 8KS 

AE 16 KPS 

AE 1702A PRGM 

BROCHURE 



□ 



□ 



Name: 



Associated Electronics Company 

1885 W. Commonwealth, Unit G 

Fullerton, CA 92633 
(714) 879-7541 879-7707 



Address: 



We accept: Checks • Money Orders • C.O.D. • Credit Cards 
Master Charge # 

A42 BankAmericard # 



AE 8 KS (8K STATIC RAM) 



8192 bytes of static memory. 

Access time: 500 nanoseconds. 

Memory chips are Signetics 21L02's. 

Memory allocation is in 8K increments to any location (switch selectable) 

Memory protection (full 8K) selectable with a switch. 

Fully socketed and buffered. 

Solder mask and character screen for ease of assembly. 



/ 



'///, 



rv 



Kit $189.00 



Assembled $289.00 



AE 16 KPS (16K PSEUDO-STATIC RAM) 



Runs with all popular processors including Polymorphics, Sol, Chromemco, ZPU, and others. 
Runs with Micropolis, North Star, Tarbell and other mass storage systems. 
Full speed memory chips (500 nanoseconds) with no wait states. 
All memory management functions on board. No software management required. 
Low power consumption.... 2.5 to 5 watts maximum!!! 

Headers allow allocating memory in 4K blocks to ANY LOCATION within the 65K 
8080 or Z80 memory space. Allocation must be on 4K boundaries. 
Phantom, memory protect-unprotect, and other functions jumper selectable. 
This memory card is as DMA compatible as any other pseudo-static memory on the market. 
The DMA controller MUST HONOR ALL PROCESSOR SIGNALS!!! ASK DYNABYTE 
which DMA controllers they run with... then ask us!!!! 
Fully socketed and buffered. 



t 



Kit $349.00 



Assembled $449.00 



AE 1702A PRGM (manual 1702 programmer) 

Our new EPROM programmer has a vast array of improvements 

over the original design... with NO INCREASE IN PRICE!!! 

THE ORIGINAL DESIGN has sold to John F. Kennedy Space Flight Center, 

Jet Propulsion Labs, Los Alamos Scientific Lab, Stanford Linear Acceleration 

Center, IBM, XEROX, 3M, and many others. The new design incorporates 

on-board 3 state buffers and two 16 pin headers for direct processor interface 

The new design also incorporates a new keyboard for increased reliability 
and improved function selection. 

Write for additional details. 



Kit $189.00 



Assembled $299.00 
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Bill McLaughlin 

Box 158 

San Luis Rey CA 92068 



ALL CAPS 



. . . should be laid to rest 



The following article on ALL 
CAPS contains excerpts from 
Bill's new book, BOSS: A 
Cost-Effective Business- 
Oriented Small Computing 
System, about word pro- 
cessing using microcomput- 
ers. Sounds like somebody 
should do a review on it. 

And while we're on the 
subject of all caps . . . it's a 
no-no for manuscripts. — 
John. 



Look at hobby computing 
today and you'll think 
you are watching a Keystone 
Cops movie: hobbyists head- 
ing in all directions, not 
aware of where they are go- 
ing, or why, or what others 
are doing; running smack into 
each other; falling down; 
picking themselves up unhurt 
and continuing to race on in 
random directions. 

Why do people buy those 
funny Teletypes and matrix 
printers? 

"In order to get listings of 



their programs," you answer. 

But, for the same amount 
of money, they could get 
something that produces 
good enough print quality to 
handle correspondence. 

"A lot of people don't 
write letters," you say. 

Why? 

"Too tedious." 

With a little help from 
their computers, maybe writ- 
ing wouldn't be such a diffi- 
cult task. 

IBM calls that help "word 
processing," which today is 
certainly one of the most 
promising applications of 
small computing. 

Granted, people buy com- 
puters so they can play black- 
jack and ticktacktoe like the 
other guys in the computer 
club, or to write the Great 
American Compiler, but they 
should select their hardware 
so their choices will broaden 
their activities, rather than 
limit them. 

You don't write letters in 
all caps, or on rolls of news- 



print, or with smudgy, heavy 
ribbon. 

Unfortunately, many peo- 
ple buy those poorly designed 
printers and matrix devices 
because they want their work 
to look as though it were 
produced on a Big Computer 
(initial caps intended). 

The phoniness of the "cult 
of all caps," the "slashes 
through Os and/or 7s" 
crowd, reminds me of the 
days when I used to edit 
weekly newspapers in the 
suburbs. Housewives 
streamed in with press re- 
leases announcing that their 
little theater groups were 
holding coffee klatches to 
raise money to buy grease 
paint for their new produc- 
tions. Invariably ALL CAPS! 
They had probably made ten 
attempts before remembering 
to unshift for all the numerals 
and special characters. I had 
to underline all the real capi- 
tals, and draw a slash through 
all the intended lowercase 
letters. 



This is a caps-and-lower- 
case society. The British slash 
their 7s, and there are 
only certain instances when 
clarity is enhanced by slash- 
ing a 0. It is pretentious to 
use anything but the accepted 
96-character alphamerics, and 
latter 20th-Century-American 
communications conventions. 
Any infractions are clearly 
cases of latent schoolgirl 
style! 

Big Computers (an atti- 
tude, a cult — initial caps, 
please) frequently use all 
caps, and for seemingly good 
reason: Their machines are so 
inordinantly expensive and 
poorly planned. They have to 
cut corners with memory and 
output. It is pure affectation 
for hobbyists to copy the 
appearance of big-machine 
output, since small computers 
do not share any of the un- 
derlying system deficiencies 
that make such output degra- 
dation attractive to the big 
installation. 

In Big Computers, mem- 
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ory and storage cost many 
arms and legs. By using all 
caps, six bits can do the work 
of eight. Packing algorithms 
yields further savings. Hobby 
computers use eight-bit mem- 
ory, frequently stored in ten 
bits (Kansas City tape stan- 
dard, for instance). Can you 
think of anything more ridic- 
ulous than using ten bits to 
store six-bit all-caps ASCII? 
Amateurs do it all the time. 

Big System people have an 
intense dislike of forests, and 
therefore weigh their words 
by the ton. Their computer 
centers are run 'round the 
clock, printing out reports 
that will never be read (sys- 
tems analysts see to that by 
making them so unmanage- 
ably long). Besides saving 
memory and storage, the all- 
caps trade-off allows Data 
Processing to run its printers 
about 30 percent faster, so it 
can print 30 percent-longer 
reports, which are 50 percent 
harder to read. 

Company policy prevents 
anything produced by Data 



Processing from being seen by 
the public (checks, bills and 
invoices excepted), so those 
reports are seen only by the 
firm's scrap-paper dealer, who 
cannot read. 

Thirty years of computer 
history, written in All Caps, is 
therefore irrelevant to small- 
computer users. 

Some representative ex- 
cuses for using all caps, or 
semireadable matrix, or heavy 
ribbon or newsprint roll: 

1. "My CRT terminal is all 
caps." It also is obsolete- 
most products now being 
announced have CLC (caps, 
lowercase) capability. Sug- 
gestion: Dedicate a special 
character to shift and unshift, 
and write a program that ex- 
plains that to the printer. 
Then you'll be able to work 
CLC, and will have a constant 
reminder that your CRT 
needs updating. 

2. "My keyboard doesn't 
shift." Fix it or chuck it. 
They are cheap. 

3. "I got one of those fast, 



inexpensive ($250, kit) ma- 
trix printers, and it doesn't 
print lowercase." That device 
appears to be a lot faster than 
it is. Sure, 40 lines/minute 
times 40 characters/line divid- 
ed by five appears to be 320 
words/minute — no shabby 
performance (Selectric is 185 
wpm). But, since it does not 
have a carriage-return capabil- 
ity, it takes as long to set 
space as type, and it does not 
have good throughput. Mail 
addresses average a total 60 
characters on six lines (three 
totally blank), and through- 
put is only 80 wpm. For 
about $250 you could get an 
Olivetti Lexikon 82 Selectric- 
like portable and interface it 
to your system with nine 
solenoids. Actually, it 
wouldn't have to cost you a 
dime, as you could make a 
mint with those conversions. 
When you do this, get in 
touch with me. 
4. "I got the heavy-ribbon 
machine, with newsprint roll, 
because it interfaces easily to 
my computer." Besides de- 



graded output, you pay re- 
liability, noise and speed pen- 
alties (25 wpm less than 
Olivetti Lexikon 82, 75 wpm 
less than Selectric). Cost was 
about the same as Selectric, 
and $600-700 more than 
Olivetti. You could have got- 
ten an I/O Selectric that 
interfaces as easily as a Tele- 
type and has beautiful type. 

5. "Selectric has a bastard, 
non-ASCII code." There are 
ways around that, but that 
could be another whole ar- 
ticle. 

6. "I hear Selectric isn't re- 
liable." Compared to the 
ASR 33? You must be kid- 
ding! 

7. "Selectric doesn't read 
paper tape, and the ASR 33 
does." See, there is another 
Selectric advantage! Those 
old Dura and Intel Selectrics 
read and punch paper tape, 
but are hard to interface. One 
is better off without paper 
tape. 

8. "I got a Teletype Model 15 
for $75." You paid far too 
much! ■ 
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^] CLjbercom boards 



MB-1 MK-8 Computer RAM, (not S-100), 4KX8, uses 2102 

type RAMs, PCBD only $22 

MB-3 1702A EROM Board, 4KX8, S-100, switchable ad- 
dress and wait cycles, kit less PROMS $65 
MB-4 Basic 4KX8 ram, uses 2102 type rams, may be ex- 
panded to 8KX8 with piggybacking, S-100 buss PC 

board $30 

MB-6 Basic 8KX8 ram uses 2102 type rams, memory pro- 
tect m 256 to 8K switchable S-100 buss PCBD $35 
MB-7 16KX8, Static RAM uses/;P410 Protection, fully buf- 
fered 

PCBD $30 00 KIT $525 00 

MB-6 2708 EROM board, S-1 00, 8KX8 or 16KX8 kit without 

PROMS $85 

MB-9 4KX8 RAM/PROM Board uses 2112 RAMS or 
82S1 29 PROM kit without RAMs or PROMs $80 

IO-2 S- 1 00, 8 bit parallel l/Oport. %of board is for kludgmg 

Kit $55 PCBD $30 

IO-4 Two serial I/O ports with full handshaking 20/60 ma 
current loop Two parallel I/O ports 

Kit $ 150 

VB-1 64X 16 video board, upper lower case Greek, com- 
posite and parallel video with software, S-100 
Kit $150 PCBD $30 

SP-1 Music synthesizer board, S-100, computer controller 
wave forms, 9 octaves, 1V rms 1 /2% distortion, includes 
software kit $ 200 

Altair Compatible Mother Board, 11 x 11V2 x Vi". 
Board only $45 With 15 connectors $105 

Extender Board full size Board only $9 

With connector $ 1 3 50 

Solid state music Cybercom boards are high quality glass 
board with gold finger contacts All boards are check for 
shorts Kits only have solder mask 90 day guarantee on 
Cybercom kits 

Non-electrical cosmetic rejected PCBD from Cybercom 
IO-2 $21 MB-6 $21 VB-1000 $25 
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WAMECO INC. 



MEM-1 8KX8 fully buttered, S-100, uses 2102 type rams 

PCBC $30 

Mother Board 12 slot, terminated, S-100, board only$35 

CPU-1 8080A Processor board S-100 with 8 level vector 

interrupt PCBD $30 

10% discount on 10 or more of WAMECO PCBD in any 
combination. 

NEW! All IC'S Sockets & hardware for WAMECO CPU-1 
include all prime Eowa, 8214, 8224, 8212 PCBD not in- 
cluded $65 

All ICs, sockets & hardware for WAMECO MEM-1 includes 
prime 2102AL-4 s PCBD not included Order PCBD sepa- 
rately $ 135 

Special 2102AL-4 1K x 1 ram Vk less power than 21L02 
type rams, with power down, prime from NEC Ea 2 00; 32 
ea 1 80; 64 ea. 1 70; 1 28 ea 1 60; 256 ea 1 50 



9080A AMD 8080A (Prime) 

8212/74S412 Prime 

8214 Prime 

8216 Prime 

8224 Prime 

8228 Prime 

8251 Prime 

8255 Prime 

1 702A-6 AMD 402A Prime 

TMS-6011 UART Prime 

251 3 Char Gen Upper Prime 

2513 Char Gen Lower Prime 

1702A Intel Not Prime 



20 00 

400 

830 

495 

500 

890 

1450 

14 50 

500 

6 95 

11 00 

11 00 

400 



wmm 



419 Portofino Drive 
San Carlos, California 94070 

Please send for IC, Xistor 
and Computer parts list. 
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74L00 

74L01 

74L02 

74L03 

74L04 

74L05 

74L06 

74L08 

74L09 

74L10 

74L20 

74L26 

74L30 

74L32 

74L42 

74L51 

74L54 

74L55 

74L71 

74L73 

74L74 

74L75 

74L78 

74L85 

74L86 

74L89 

74L90 

74L91 

74L93 

74L95 

74L98 

74L123 

74L164 

74L165 

74L192 

74L193 

MH0026 

MC1488 



25 
25 
25 
25 
30 
40 
30 
40 
40 
30 
35 
40 
40 
45 
1 50 
35 
45 
35 
30 
55 
55 
1.20 
90 
1 40 
75 
3 50 
1 50 
1 50 
1 70 

1 70 

2 80 

1 50 

2 50 
250 
1 25 
1 20 
295 
1 50 



74LS00 

74LS01 

74LS02 

74LS03 

74LS04 

74LS05 

74LS08 

74LS10 

74LS12 

74LS20 

74LS22 

74LS27 

74LS30 

74LS37 

74LS38 

74LS42 

74LS51 

74LS54 

74LS55 

74LS73 

74LS74 

74LS76 

74LS151 

74LS174 

74LS175 

74LS192 

2501 B 

2502B 

2507V 

2510A 

2517V 

2519B 

2532B 

2533V 

DM8131 

N8263 

MC1489 

DM8837 



40 
50 
40 
40 
45 
45 
40 
40 
55 
40 
45 
45 
40 
60 
60 
1 50 
40 
45 
40 
65 
65 
65 

1 55 

2 20 

1 95 

2 85 
1 25 

3 00 
1 25 
200 

1 25 
280 
280 

2 80 
250 

3 50 
1 50 
1 50 



1101 125 

1103 1 25 

2101 450 

2111-1 3 75 

2112 4 50 

2602 1 60 

4002-1 7 50 

4002-2 7 50 

MM5262 1 00 

7489 2 00 

74200 495 

74C89 3 00 

82506 2 00 

82507 2 00 
82S17 2 00 
8223 2 50 
82S23 3 00 
82S123 3 00 
82S126 3 50 

825129 3 50 

825130 3 95 

825131 3 95 
IM5600 2 50 
IM5610 2 50 
IM5603 3 00 
IM5604 3 50 
IM5623 3 00 
IM5624 3 50 
MMI6330 2 50 
DM8573 4 50 
DM8574 5 50 
DM8575 4 50 
DM8576 4 50 
DM8577 3 50 
DM8578 400 
2 4576 MHZ 
XTAL 7 20 



Check or money order only If you are not a regular customer and your 
order is large please send either a cashier s check or a pos»al money 
order, otherwise there will be a delay of two weeks for the check to 
clear All items post paid in the US Calif residents add 6% tax 
Money back 30 day guarantee We cannot accept returned IC s that 
have been soldered to Prices subject to change without notice $10 
minimum order. $1.00 service charge on orders less than $10. 
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Julie and her 'learning machine. 



The 



fcfc 



Learning Machine 



»» 



. . . math tutor program 



San ford P. Schumacher 

President 

Innovatrix, Inc. 

Box 371 

Ingomar PA 15127 



I learned 
in grade 



As I recall, 
arithmetic 
school. Now it's mathematics 
or math. New or old, one of 
the jobs for grade school 
children is learning multipli- 
cation tables and simple 
division. It's nice to know 
how the tables relate to ad- 
dition, etc., but sooner or 
later the kids need to mem- 
orize their tables (learn them 



by rote, as the psychologists 
say). 

Except for the gifted few 
with photographic memories, 
rote learning is a pain. But 
learning psychologists have 
evolved a number of princi- 
ples which facilitate rote 
learning. Among these are: 

1. Keep the students actively 



responding (rather than just 
passively listening) but keep 
the activities directly related 
to the learning. 

2. Provide lots of practice, 
practice, practice! 

3. Minimize the practice on 
the trivial or easy (i.e., al- 
ready known) portions, while 
providing extra practice on 
the portions that the student 
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does not know. 

4. Provide strokes (gum- 
drops, reinforcement) for cor- 
rectly learned portions, and 
immediate feedback about 
mistakes. 

A good tutor can (and 
does) do all of these things in 
helping a child learn multipli- 
cation tables. However, few 
can afford tutors, and parents 
as tutors usually suffer from a 
couple of drawbacks. They 
can't always take the time 
necessary to provide all the 
practice needed, and their 
own frustrations (over the 
kid's mistakes) can send out 
all sorts of signals which in- 
hibit learning. 

A simple BASIC program 
for personal computers can 
serve these tutorial functions 
without some of the noted 
drawbacks of parental in- 
struction. Program 1 is a 



BASIC program with the fol- 
lowing features, many of 
which a good tutor would 
use: 

1. The student's name is used 
occasionally throughout the 
learning session. 

2. The student (or tutor) can 
select the type of problems to 
be worked — currently, multi- 
plication or division. 

3. The range of digits select- 
ed for the problems can be 
defined at the outset to ac- 
commodate students at dif- 
ferent levels of competency. 

4. The student can ask for 
his or her score at any time 
by pressing S. 

5. Every correct answer is 
immediately reinforced when 
the program spits out a bunch 
of bells. On a random basis, 
the program also provides 
pats on the back in the form 
of written nice messages. 



RUN 

WHAT'S YOUR NAME? SANDY 

SANPY, DO YOU WANT DIRECTIONS? NO 

PRESS ANY KEY? Q 

MULTIPLICATION OR DIVISION? DIV 

DO YOU WANT TO ADJUST RANGE? NO 

72 / 8 =? 9 
GOOD FIGURING SANDY 

48 / 8 =? 6 

36 / 6 =? 4 

SANDY, YOU SHOULD KNOW BETTER! 

36 / 6 =? 6 

63 / 7 =** 9 
GOOD FIGURING SANDY 

36 / 6 =? 6 

36 / 6 =? 6 
YOU GOT IT! 
. . . BUT IT WAS EASY! 

48 / 6 =? 8 

42 / 6 =? 7 
*f 0\3 GOT! YY\ 

48 / 8 =? 7 

TRY AGAIN 

48 / 8 =? S 

8 CORRECT 
2 WRONG 
80% 
HERE'S YOUR PROBLEM AGAIN, SANDY 

48 / 8 =? 

OK 

RUN 

WHAT'S YOUR NAME? THE GREAT PUMPKIN 

THE GREAT PUMPKIN, DO YOU WANT DIRECTIONS? NO 

PRESS ANY KEY? A 

MULTIPLICATION OR DIVISION? M 

DO YOU WANT TO ADJUST RANGE? YES 

TOP OF X RANGE - - A DASH - - BOTTOM OF X RANGE? 1 2-6 

TOP OF Y RANGE - - A DASH - - BOTTOM OF Y RANGE? 6-2 



6. Most errors are acknowl- 
edged with neutral feedback 
(i.e., "Try again"). Occa- 
sionally, slightly negative 
feedback is given (i.e., "Not 
too good," or "You should 
know better"). 

7. The same problem is im- 
mediately repeated whenever 
the student makes a mistake. 

8. The missed problem is 
remembered and repeated a 
little later, with the dividend 
and divisor (or whatever) 
interchanged. 

A run of the program in Fig. 
1 illustrates most of these 
features. 

How effective is the pro- 
gram? I'm biased. In fact, my 
only test was on my daughter 
Julie, age nine. When Julie 
received the assignment to 
learn the tables, I worked 
with her off and on for an 
entire weekend. I promised 



her $2.00 if she'd learn the 
two through nine tables per- 
fectly. She tried hard and did 
learn the "easy" ones pretty 
well. But the tables above five 
were a disaster. 

So I created the tutor pro- 
gram. Julie used it in three or 
four half-hour sessions. On 
the last try she did 100 multi- 
plication problems without 
error. Her reward? One large 
gum drop. (Literally!) My 
reward was to see how happy 
and proud she was. 

This tutor program 
evolved to fit our specific 
needs. But with some minor 
changes a lot of other things 
could be done. I'm working 
on three modifications now, 
and thinking about some 
other exciting additions 
which should further enhance 
the learning process. The 
three I'm currently writing 
are: 



7 
X 6 


GOT 


IT! 


=?42 
YOU 


8 
X 5 


GREAT PUMPKIN, YOU'RE A WIZZ 


=?40 
THE 


11 
X 5 






=? 66 


TRY 


AGAIN 


11 
X 5 






=? 55 


9 
X 4 






=?36 


5 
X 11 


GOT 


IT! 


=? 55 
YOU 


9 
X 5 






=? 45 


9 
X 4 






=?S 



6 CORRECT 

1 WRONG 

85% 

HERE'S YOUR PROBLEM AGAIN, THE GREAT PUMPKIN 

9 
X 4 



= 9 

OK 
CONSOLE16,10 



Fig. 1. Sample run of program (multiplication and division). 
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1. Segments for addition or 
subtraction. 

2. A routine to keep track of 
how many times a specific 
problem is given and 
answered correctly. After any 
particular problem is cor- 
rectly answered, say, three 
consecutive times, it will not 
be presented again. In this 
way, extensive practice of al- 
ready learned problems can 
be avoided. 

3. A routine to store the first 
N problems that are missed. 
The student will be able to 
replay all missed problems on 
demand. 



The program as it stands 
has several interesting fea- 
tures. One of these is the use 
of Mits' INSTR function to 
allow input of both numbers 
of the range during one IN- 
PUT. This feature, in Ex- 
tended BASIC, would be dif- 
ficult to accomplish in ordi- 
nary or Tiny BASIC; but the 
same purpose (adjusting the 
range) could be easily ac- 
complished with several IN- 
PUTS in any BASIC. 

The program also illus- 
trates an approach for cutting 
down stilted, totally repeti- 
tive computer responses to 
correct answers. This is ac- 
complished in the subroutine 
starting at line 300. First, a 
message is feasible only 
seventy percent of the time 
(line 300). To provide 
variety, the messages are 
chosen on the basis of the 
value of the divisor (or 
multiplicand) which was de- 
termined randomly. To 
further mix it up, the routine 
at line 302 changes things 
around a bit more so that 
different messages are 
presented for the same divisor 
or multiplicand. 

Of course, my purpose in 
writing Tutor was not to 
develop the perfect or totally 
efficient program. I wrote it 
to help my daughter learn her 
math. Admittedly, developing 
and debugging it was fun, but 
watching how easily and 
totally Julie learned her 
multiplication tables was the 
real payoff. ■ 



1 INPUT"WHAT'S YOUR NAME";N$:PRINTN$;", DO YOU WANT DIRECTIONS";: INPUT 
T$:IF LEFT$(T$,1)="Y"THEN GOSUB400: REM*** MATHEMATICS TUTOR BY S.P. 
SCHUMACHER 3222 BYTES MITS BASIC. JANUARY, 1977. HERE COME THE 
INPUT QUESTIONS. SEE DIRECTIONS*** 

2 INPUT"PRESS ANY KEY , ';R$:FORI=lTOASC(R$):X=RND(l):NEXTI 

3 INPUT"MULTIPLICATION OR DIVISION";T$ 

4 INPUT"DO YOU WANT TO ADJUST RANGE";R$:IFLEFT$(R$,1)="N"THEN9ELSEIFLEF 
T$ (R$,l) <> "Y"THEN4 

5 INPUT"TOP OF X RANGE - - A DASH - - BOTTOM OF X RANGE";TX$ 

6 INPUT"TOP OF Y RANGE - - A DASH - - BOTTOM OF Y RANGE";TY$ 

7 TX=VAL(LEFT$(TX$,INSTR(TX$," - "))):BX=VAL(RIGHT$(TX$,LEN(TX$) -INSTR(TX$ 
u _ »))):TY=VAL(LEFT$(TY$.INSTR(TY$," - ,, ))):BY=VAL(RIGHT$(TY$,LEN(TY$) - INS 

TR(TY$," - "))):IFTX <BXORTY <BYTHENPRINT"ILLOGICAL: ";:GOT05 

8 GOTO10 

9 TX=9:BX=6:TY=9:BY=6:REM ***SETS RANGE FOR X & Y IF NOT INPUT AT 5&6*** 

10 F=F-1:IFF=2THENX=Z2:Y=Z1:IFLEFT$(T$,1)="M"THEN30ELSE22 

14 REM ***15 & 20 PICK A RANDOM VALUE FOR X & Y*** 

15 X=INT((TX-BX+1)*RND(1)+BX) 

20 Y=INT((TY-BY+1)*RND(1)+BY) 

21 IFT$="M"THEN30 

22 DD=X*Y:PRINT" 

23 REM ***ACCEPT DIVISION*** 

24 PRINTDD;"/"X;"=";:INPUTA$:A=VAL(A$):IFA$="S "THEN 200 

25 IFA*X=DDTHEN70ELSE80 

29 REM ***ACCEPT MULTIPLICATION*** 

30 PRINT" ";X:PRINT; 
40 PRINT" X";Y:PRINT; 

50 PRINT" ":PRINT; 

60INPUT"=";A$:A=VAL(A$):IFA$="S"THEN200 
65 IFA=X*YTHEN70ELSE80 

69 REM ***RING THEIR LITTLE CHIMES. KEEP TRACK OF 'RIGHTS' AND FLAGS*** 

70 FORM=lTO25:PRINTCHR$(7);:NEXT:R=R+l:F=F-l:GOSUB300 

75 IFA=X*YTHEN10 

76 IFA*X=DDTHEN10 

79 REM ***KEEP TRACK OF 'WRONGS' AND PICK A NO-NO MESSAGE*** 

80 W=W+l:PRINT:IFX=TXTHENPRINT"NOT TOO GOOD ";N$ 
85 IFX=BXTHENPRINTN$;", YOU SHOULD KNOW BETTER!" 
90IFX<TXANDX>BXTHENPRINT"TRY AGAIN" 

91 REM ***SET UP FLAGS AND THINGS SO WRONG PROBLEM CAN BE REPEATED*** 

92 F=6:Z1=X:Z2=Y 
95PRINT:GOT021 

199 REM ***GIVE THEM THE NEWS*** 

200 S=(R/(R+W))*100 
205 PRINT 

210 PRINTR;" CORRECT" 

220 PRINTW;" WRONG" 

230 PRINTINT(S);" %" 

233 PRINT"HERE'S YOUR PROBLEM AGAIN, ";N$ 

235 PRINT 

240 GOT021 

299 REM ***SELECT THE GOODIE MESSAGES*** 

300 IFRND(1)>.7THENPRINT:RETURN 

302 IFRND(l) > .4ANDX <TXTHENX=X+1:ST=1 
305 IFX=BXORX=BX+lTHENPRINT"YOU GOT IT!"; 
310 IFX=BX+2THENPRINT"GOOD FIGURING ";N$; 

315 IFX=BX+3THENPRINTN$;", YOU'RE A WIZZ" 

316 IFX=>BX+4THENPRINT"ANOTHER RIGHT ANSWER, ";N$ 

340 IFX=YANDQ < .4THENPRINT" . . . BUT IT WAS EASY!":Q=1:PRINT:ELSEPRINT 

342 IFY=X-1ANDST=1THENPRINT" . . . BUT IT WAS EASY!":Q=1:PRINT:ELSEPRINT 

345 IFST=1THENST=0:X=X-1 

350 RETURN 

360 REM ***MORE TO COME*** 

400 PRINT"THIS PROGRAM WILL HELP YOU LEARN MULTIPLICATION AND DIVISION." 

410 PRINT"THINGS YOU HAVE TO DO TO GET STARTED ARE:" 

420 PRINTTAB(5)"1. PRESS ANY LETTER OR NUMBER KEY AND THEN 'RETURN'." 

430 PRINTTAB(5)" THIS MAKES SURE YOU START WITH A NEW BUNCH OF " 

440 PRINTTAB(8)"PROBLEMS.":PRINT 

450 PRINTTAB(5)"2. TYPE 'M' OR 'D' FOR MULTIPLICATION OR DIVISION." 

460 PRINTTAB(8)"THEN 'RETURN'. (YOU ALWAYS PRESS RETURN TO LET THE COM-" 

470 PRINTTAB(8)"PUTER KNOW YOU'RE FINISHED TYPING. ":PRINT 

480 PRINTTAB(5)"3. IF YOU WANT THE RANGE OF NUMBERS IN YOUR PROBLEMS T 

0" 

490 PRINTTAB(8)"BE DIFFERENT THAN 6 TO 9, THEN TYPE *Y\ IF YOU LIKE 6" 

500 PRINTTAB(8)"TO 9 TYPE 'N\ IF YOU WANT TO CHANGE THE RANGE, TYPE" 

510 PRINTTAB(8)"THE LARGEST VALUE FIRST, THEN TYPE A DASH, THEN TYPE" 

520 PRINTTAB(8)"THE LOWEST VALUE. YOU'LL HAVE TO DO THIS TWICE. ":PRINT 

530 PRINT'MUST DO THE ABOVE STUFF TO ANSWER THE COMPUTER'S QUESTIONS." 

540 PRINT"DON'T FORGET TO PRESS 'RETURN'!" 

550 PRINT:PRINT"AS YOU ARE GIVEN A PROBLEM, TYPE IN YOUR ANSWER. IF" 

560 PRINT"YOU ARE RIGHT THE COMPUTER WILL RING A BELL. IF YOU ARE WRONG," 

570 PRINT'TT WILL GIVE YOU ANOTHER CHANCE. ":PRINT 

580 PRINT"ANYTIME YOU WANT TO SEE YOUR SCORE, JUST TYPE 'S' INSTEAD" 

590 PRINT"OF YOUR ANSWER. GOOD LEARNING, ";N$:PRINT:PRINT:RETURN 

600 END 



Program 1. Program listing. 
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. . . We gave you the VECCO^ 1 
. . . We gave you the vECCO^ 1 



You asked for the Intel 8080A CPU We gave yoi 

You asked for a real-time clock We gave yoi 

You asked for eight level 

vectored priority interrupts We gave yoi 

You asked for a jump-on-reset 

and resident monitor We gave yoi 

You asked for the S- 100 bus We gave yoi 

You asked for an 18 slot 

fully shielded motherboard We gave yoi 

You asked for a 

rugged, reliable chassis We gave yoi 

Then . . . You asked for the compactness and 

convenience of installing your mini-floppy \ 

disk directly in the front panel NOW . . . We give you the 



Veccch 1 



We gave you the vEClOR 1 
We gave you the VECCO^ 1 



We gave you the 



We gave you the 



Veccch 1 
Vecco* 1 




cCCCft 1 



RESET 



p 0WE« 




V llAr rl^ l%i« Not affiliated with Vector General, Inc. 

790 Hampshire Rd., A + B, Westlake Village, CA 91361 Telephone: (805) 497-0733 
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transistors, diodes 
and op amps 



George Young 
Sierra High School 
Tollhouse CA 93667 



At approximately the 
halfway point in this 
series, it is appropriate to 




take a look at what we've 
done and what remains to be 
done. In the preceding six 
sessions, we have been build- 
ing our foundation, and 
should have gained a sub- 
stantial background in the 
simpler gates. We have also 
spent considerable time on 
power supplies — because no 
electronic circuitry will func- 
tion correctly without the 
correct power. During the 
remaining sessions, we will 
consider the more complex 
IC packages and how they 
interrelate with the micro- 
processor. 

In session No. 1, in May, I 
asked you to start scrounging 
components from defunct 
electronic equipment. The 
time has arrived to tell you 
how to test the components 
you have salvaged. Learning 
how to test these components 
relates directly to trouble- 
shooting a computer that is 
"down" because of defective 
hardware. Some of the tech- 
niques presented here have 



been described earlier in the 
series. Nevertheless they will 
be repeated. One of the 
cardinal rules of education is 
that of repetition — repeat 
things often enough, and all 
students will progress. 

A second topic for this 
session will be operational 
amplifiers, or op amps. At 
first glance, op amps would 
seem to have no place in a 
course on digital electronics. 
Not so; they are used in 
cassette interfaces and in 
some computer power 
supplies. 

Finally, we are going to 
give you still another clock 
circuit. This one uses three 
transistors to generate pulses, 
and can be added to your 
circuit collection to use when 
you need a clock but don't 
happen to have the ICs handy 
to fabricate one. 

Experiment #32 

Diode and Transistor 

Testing 

Problem: a. I have all this 
stuff in my junk box that 
Young asked me to start 
salvaging back in session No. 
1. How can I determine what 
is usable and what should be 
discarded? b. My computer is 
down; I need to troubleshoot 
it and locate the defective 
components. 

Solution: Let's look at 
some techniques for testing 
the components. We'll need 
an ohmmeter, a voltmeter, 
the Squawker from session 
No. 5 (Kilobaud, October 
'77) and the Student Console 
or Design Console. 

Procedure: The ohmmeter 
may be used to test diodes 
and transistors "out of 
circuit." Set the ohmmeter 
on the R x 10 (or higher) 
range. The R x 1 range of 
some ohmmeters can destroy 
the device under test Place 
the ohmmeter ground clip on 
one of the leads of the device 
to be tested. Place the ohm- 
meter probe on the other 
lead. The ohmmeter will read 
either a low resistance or a 
very high resistance. Reverse 
the ground clip and the probe 
connection. Again the ohm- 
meter will read either a low 
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NPN 



PNP 






B C E 



E B C 



O 




E B C 



E C B 




C(CASE) 



Fig. 1. Transistor symbols and basing. 



or high resistance, but it 
should be the opposite of the 
initial resistance measured. If 
the resistance measures the 
same in both positions of the 
meter connections, the diode 
or transistor is most likely 
defective. 

Fig. 1 gives some of the 
common transistor basings. 
Fig. 2 is a pictorial represen- 
tation of the ohmmeter test 
just discussed. 

Salvaged diodes, tran- 
sistors, resistors and capaci- 
tors present a problem for us 
as far as plugging them into 
our solderless breadboard is 
concerned. They have solder 
on the leads, which enlarges 
the lead diameter and can 
also come off inside the con- 
tacts of our breadboard, 
causing further problems. If 
you attempt to melt off the 
excess solder, I think you will 
be disappointed in the results. 
Try this technique: Using the 
flat, nonserrated portion of 
the jaws of your long-nose 
pliers, crush the solder several 
times as you rotate the lead. 
This weakens the solder con- 
siderably. Now, using the 
serrated portion of the long- 
nose jaws, gently squeeze the 
pliers as you rotate the lead. 
Easy does it; we don't want 
to twist the lead off, just 
clean it up. The weakened 
solder will peel off the lead, 
leaving it clean and at its 
original diameter. This pro- 
cedure can be used on the 
leads of diodes, resistors, 
capacitors and transistors, 



and should be used on any 
leads of previously soldered 
components prior to their 
insertion in the solderless 
breadboard. 

Diode and Transistor Junc- 
tions 

Diodes and transistors are 
made by a process called 
doping. Starting with pure 
germanium or silicon, both of 




PNP 




THIS SYMBOL IS 
USED TO INDICATE 
THE OHMMETER 



NPN 



Fig. 2. The ohmmeter test circuit. 






R-CURRENT LIMITING RESISTOR 
(TRY IK) 




PNP 




NPN 



Fig. 3. The voltmeter test circuit. 



which are insulators, a small 
quantity of atoms is added. 
Certain atoms cause the 
formation of negative (N) 
material; others will produce 
positive (P) material. Adding 
these atoms, which are im- 
purities, is called doping and 
changes the insulators to 
semiconductors. 

When both types of atoms 
(P and N) are added to pure 
silicon or germanium, we 
form what is called a PN 
junction. In Fig. 4, the N 
material is depicted as having 
a negative charge, or a surplus 
of electrons, while the P 
material is depicted as having 
a shortage of electrons and is 
characterized by the positive 
charge. The area between the 
positive and negative charges 
is the junction. 

A diode has only one PN 
(or NP) junction. A transistor 
has two junctions and is 
either NPN or PNP. A tran- 
sistor, therefore, can be con- 
sidered as two diodes back to 
back. Fig. 5a shows the two- 
diode configuration for the 
PNP transistor, and Fig. 5b 
shows the NPN two-diode 
configuration, with A = 
anode and K = cathode. We 
make use of this two-diode 
back-to-back concept of tran- 
sistors for our testing of tran- 
sistors. As we shall see, it is 
possible to use this concept 
to determine if the transistors 
are good; which leads are 
emitter, base, and collector; 
and even to determine the 
material, germanium or 
silicon, from which the tran- 
sistor was made. 

The Theory of Ohmmeter 
Testing 

An ohmmeter contains an 
internal power source, usually 
a battery, to provide the cur- 
rent necessary for making 
measurements of resistance. 
When the ohmmeter \s placed 
on its R x 1 range, it delivers 
maximum current to the 
resistance under test. When it 
is placed on any higher range, 
additional resistance is placed 
in the ohmmeter circuit. 
Therefore, diodes and tran- 
sistors may be destroyed if 
tested on the ohmmeter's R x 



1 range. Always use the R x 
10 or higher range for initial 
testing. 

Back to the solderless 
breadboard. If the ohmmeter 
reads a very high resistance, 
or infinity, the diode junction 
under test is reverse biased 
and is not conducting. This 
statement is true for a diode 
or for the diode junction of a 
transistor. Reversing the ohm- 
meter connections to the 
diode junction will therefore 
forward bias it; the junction 
will conduct and the ohm- 
meter will display some value 
of resistance. The exact value 
of this resistance is not sig- 
nificant at this point. Con- 
necting the internal battery 
of the ohmmeter one way 
forward biases the junction 
under test, while reversing the 
battery connections reverse 
biases the junction and it 
does not conduct. 

But which way is which? 
Some ohmmeters have the 
positive end of their internal 
battery connected to the 
probe, while in others it is 
connected to the meter 
ground clip. We can deter- 
mine which way the internal 
battery is connected without 
opening the meter case. Use a 
marked diode to make the 
ohmmeter test so that you 
know which is the cathode 
and which is the anode. (The 
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Fig. 4. One representation of P 
and N material. 
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Fig. 5. Representing PNP and 
NPN transistors as diodes. 
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cathode end is marked with a 
band or the diode symbol.) 
Connect the ohmmeter leads 
so that the clip is on the 
cathode and the probe is on 
the anode. If the diode con- 
ducts, as evidenced by a resis- 
tance reading on the ohm- 
meter, then the internal ohm- 
meter battery is connected 
with positive to the probe 
and negative to the ground 
clip. We can therefore mem- 
orize the following rule: 

A diode is forward biased and 
conducts with the ground clip 
of the ohmmeter connected 
to the cathode and the probe 
connected to the anode. 

If your particular instrument 
works exactly opposite, 
simply interchange the words 
anode and cathode, and then 
memorize the rule for your 
meter. 

Transistor Base Lead Identifi- 
cation 

Refer again to Fig. 2. Con- 
nect the ground clip of the 
ohmmeter to one of the tran- 
sistor leads. Now touch the 
probe to each of the remain- 
ing two transistor leads. 
Suppose the ohmmeter 
conducts in both cases. The 
ground clip is on the base 
lead, and the transistor is a 
PNP type. Reverse the ohm- 
meter connections by placing 
the probe on the lead just 
identified as the base of the 
transistor. Touch the ground 
clip of the ohmmeter to each 
of the other two leads. In 
each case, the ohmmeter 
should read a very high resis- 
tance, or infinity. The tran- 
sistor is good. 

Suppose, however, that 
you make the above test and 
find that two diodes inside 
the transistor package 
conduct with the ohmmeter 
probe connected to one lead 
when the ground clip is 
touched to the remaining two 
leads. Reversing the leads 
again gives a very high resis- 
tance for both the internal 
diodes. The probe is now on 
the base lead; the transistor is 
an NPN type and it is good. 

These two tests assume 
that your ohmmeter fits the 



rule stated previously. If your 
particular instrument has the 
internal ohmmeter battery 
connected in reverse, the test 
can still be made, but the 
identification of PNP and 
NPN types will be reversed. I 
find that the best procedure 
is to test a marked transistor 
whose type is known, then 
memorize the relationship for 
this type of transistor and 
your ohmmeter. When the 
device under test is opposite 
to the relationship mem- 
orized, you know the device 
is an opposite-type transistor. 

Some ohmmeters have a 
switch associated with the dc 
function of the instrument. It 
will usually be marked dc+ 
and dc-. On some instru- 
ments, the connections to the 
internal ohmmeter battery 
are also reversed when the 
switch is changed from dc+ to 
dc-. If your instrument has 
this switch, check to see if 
changing its position causes 
the battery polarity to re- 
verse. You should be aware of 
this possibility so that you 
don't at some later date 
identify several transistors 
incorrectly. If your ohm- 
meter has the switch, you can 
use it to make your instru- 
ment match the aforemen- 
tioned rule. 

Suppose that when you 
test a transistor, one diode is 
good and the other is bad. 
The bad transistor can be 
discarded, or the good diode 
may be saved. Cut the lead of 
the defective diode off close 
to the case to avoid inadver- 
tently using the defective 
transistor for anything but a 
diode. 

Using the Squawker Instead 
of the Ohmmeter 

The test instrument called 
the Squawker (Kilobaud No. 




CURRENT LIMITING 
RESISTOR (TRY IK) 




10) is quite versatile. You 
won't appreciate one until 
you have used it. The 
Squawker can also be used to 
test transistors and diodes, 
both in and out of circuit. 
Place the two Squawker leads 
across the diode or transistor 
to be tested, and then reverse 
the connection. In one direc- 
tion the Squawker will sound 
off; in the other it will remain 
silent. 

One caution should be 
pointed out: The Squawker 
uses a 9 volt battery as its 
power supply. It is possible 
for this voltage to destroy the 
device under test. I have 
tested thousands of diodes, 
transistors and ICs with my 
Squawker and have yet to 
damage one. Murphy's Law 
(If anything can go wrong, it 
will) to the contrary, I con- 
tinue to use the Squawker in 
place of an ohmmeter for 
testing everything except 
CMOS devices. 

Identifying Transistors with 
the Squawker 

The Squawker can also be 
used for transistor base lead 
identification. Wired exactly 
as shown in the schematic 
diagram in session No. 5, with 
a red insulator placed on the 
positive lead from the 

internal battery, the 
Squawker will behave exactly 
according to our rule. That is, 
with the black clip lead con- 
nected to the base lead of the 
transistor, the Squawker will 
sound off as the red clip is 
touched to the remaining two 
leads of the PNP transistor. 
Reversing these connections 
will produce silence if the 
transistor is good. 

This test can be performed 
"in circuit" or "out of 



a 



circuit." The ohmmeter test 
does not always function on 



a) npn 




transistors and diodes while 
they are still connected into 
the circuit because they 
always have biasing and load 
resistors connected as well. 
The Squawker seems to 
ignore that the device still has 
resistance connected and, 
therefore, can be used to test 
diodes and transistors while 
they are still connected in 
circuit. Sometimes the 
Squawker will find an alter- 
nate current path through a 
large capacitor or the power 
supply and reject a good junc- 
tion. When this happens, the 
device should be tested out of 
circuit before you throw it 
away as defective. 

Identification of the Remain- 
ing Transistor Leads 

Identification of the base 
lead of an unknown transistor 
is much easier than the identi- 
fication of the remaining 
leads. If the transistor basing 
is standard, as in the TO-5 
package (a metal can about 
one cm in diameter and one- 
half cm tall), identification of 
the leads is not a problem. 
This basing is shown in Fig. 1 
at the left of the middle 
group of three transistors. 
The problem occurs with 
those transistors that have all 
three leads in line and equally 
spaced. 

In power transistors, the 
collector lead is usually con- 
nected to the tab heat sink or 
to the case. The ohmmeter or 
the Squawker will, therefore, 
show a dead short (zero 
Ohms for the ohmmeter, no 
change in tone for the 
Squawker) from one lead to 
the heat sink tab or the case. 
In these cases, this allows us 
to identify the collector lead 
and, since only one lead 
remains, the emitter lead as 
well. 
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Fig. 6. The base-emitter zener test 
circuit. 



Fig. 7. Go no-go transistor testers. 
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There is still another way 
for us to identify one of the 
remaining two leads of a tran- 
sistor so we can determine 
which is the collector and 
which is the emitter. This 
method makes use of some- 
thing I used earlier in the 
series. The base-emitter junc- 
tion o1 a s'Mcon transistor 
acts like a zener diode in the 
4-10 volt range. If you still 
need to identify the leads of 
your unknown transistor, 
connect it as a zener diode, as 
shown in Fig. 6. If it is 
silicon, and a zener, then you 
have all three leads of the 
device identified. 

Go No-Go Transistor Tests 

Problem: Okay, Young, 
now that you have spent all 
this time on how to identify 
the various leads of unknown 
transistors, can I have 
a simple circuit that will not 
only identify the transistor 
type, but will tell me if it will 
work after I solder it in to a 
circuit? 

Solution: Fig. 7 gives a 
simple go no-go circuit that 
can be set up on the Student 
Console breadboard and used 
to quickly identify and test 
all the transistors that you 
have accumulated. 

Procedure: Set up both 
circuits shown in Fig. 7 on 
the breadboard. Plug in the 
transistors to be tested. 
Having previously identified 
the base leads, the unknown 
device need now only be tried 
two different ways. If the 
transistor is good, the LED 
will light. If it does not light 
up, then either the transistor 
is bad, it isn't a transistor (it 
vxVxght be an SCR, for ex- 
ample) or you don't have the 
thing connected correctly. 

Theory: A transistor in a 
computer is almost always 
used as a switch; it is either 
on or it is off. The 1k resistor 
in both circuits of Fig. 7 
turns the transistor on, which 
effectively connects emitter 
and collector, allowing cur- 
rent to flow through the tran- 
sistor and light the LED. 
Many computers used this 
technique in years past to 
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Fig. 8. Operational amplifier circuits for Experiment #33. 



switch the front panel LEDs 
off and on. (ICs are used in 
today's circuits.) 

Operational Amplifiers 

Operational amplifiers, or 
op amps, are finding use in 
our computers. Cassette inter- 
faces by several different 
manufacturers use them. 
Power supplies by at least 
two different manufacturers 
make use of them, and you 
will find them in analog-to- 
digital converter circuits as 
well. The 723 voltage regula- 
tor IC is an example of a chip 
that uses an op amp for its 
regulation. Fig. 8a gives the 
general symbol for the op 
amp. Note that two power- 
supply sources are indicated: 
one positive and one negative 
voltage source. An op amp 
may be operated with only a 
positive source and ground 
connected to the negative 
power-supply terminal. They 
were intended, however, to 
be operated from two differ- 
ent power supplies. There are 
some new op amps that are 
designed to be operated from 
a single-polarity power 
supply. 

For this class, we will use a 
general purpose op amp and 
operate it in a power supply 
configuration, since I feel 
that this is the easiest way to 
get the feel of the op amp 
circuit. 



Experiment =33 
The Op Amp 

Problem: How can I get a 
handle on an op amp? 

Solution: Let's take one 
and put it on the console 
breadboard, and then let's 
experiment with it. 

Procedure: Insert an op 
amp in the console bread- 
board. The circuit diagram of 
Fig. 8b shows a 741 type op 
amp. We will operate the 
device with a single power 
supply. Attach a wire under 
the chassis to the unregulated 
positive output of the console 
power supply in the same 
manner that we did for the 
earlier experiment on the 
SCR. Make this wire long 
enough to reach any of the 
plug-in locations on the 
breadboard. 

Connect the circuit that is 
shown in Fig. 8b. It is 
possible for the zener to be 
any value less than the output 
of the unregulated output of 
the console power supply. 
Fig. 8b shows a 5.6 volt 
zener. The resistor shown as 
R may be any value that you 
have available between zero 
and about 4.7k Ohms. Use 
something in the vicinity of 
2.2k for the zener current- 
limiting resistor. 

Measure the output volt- 
age of the circuit with a 
voltmeter. It should be the 
same as the zener voltage. 



Now try the circuit of Fig. 
8c. The control placed across 
the zener diode may be any 
value from about 1k to 50k. 
Again measure the output of 
the circuit with a voltmeter. 
As you change the setting of 
the control, you should find 
that the output voltage will 
follow the input voltage on 
the positive input of the op 
amp. 

Figs. 8d and 8e show how 
to add current-boost circuitry 
to the basic regulator circuit 
and beef up the limited cur- 
rent output of the op amp. 

Theory: An op amp does 
not like to see any difference 
in voltage levels between its 
positive and negative inputs. 
The positive input is called 
the non-inverting input, and 
the negative input is called 
the inverting input. The op 
amp is happy as long as the 
voltage levels at the two 
inputs are identical. Whenever 
voltage difference exists at its 
two inputs, the op amp will 
attempt to adjust its internal 
operation to correct this 
situation. If we apply 5.6 
volts to the positive input, it 
will adjust its internal amplifi- 
cation so that it also sees 5.6 
volts on its negative input as 
well. If we connect the 
output back to the negative 
input, either through a resis- 
tance or even with a direct 
wire, the op amp will com- 
pensate itself so that no volt- 
age difference exists between 
the positive and negative 
inputs. 

Any change in the output 
level is fed back to the input, 
and the op amp immediately 
corrects internally for this 
change so that no difference 
will exist between inputs. 
Thus, voltage regulation. 

The output of the 741 or 
any similar op amp is about 
10 mA or so. This current 
level is too low for practical 
use. Fig. 8d shows how to 
add a current-boost transistor 
to beef up the output. The 
output of Fig. 8d will still be 
5.6 volts, even though we 
have dropped 0.6 volts across 
the B-E junction of the 
booster transistor. Remember 
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The three-transistor clock circuit set up on the breadboard. 



that this junction is a diode, 
it is silicon, and silicon diodes 
will show a voltage drop of 
about 0.6 volts when they are 
forward biased. Use the volt- 
meter to measure the voltage 
at the output of the circuit 
and of the op amp. You 
should find that the output 
of the circuit is still the zener 
voltage (5.6 volts if you used 
a 5.6 volt zener), and that of 
the op amp has increased by 
0.6 volts, or now measures 
about 6.2 volts. The op amp 
has adjusted its internal oper- 
ation so that it sees no volt- 
age difference between its 
positive and negative inputs. 
The base current-limiting 
resistor of Fig. 8d may again 
be almost any value that you 
have available (470 Ohms or 
1k will be fine). You should 
also be able to use the circuit 
with no resistor at all in series 
with the base lead of the 
booster transistor. 

Fig. 8e shows still another 
boost transistor added to the 
basic circuit. The value of the 
zener has also been increased 
in Fig. 8e. This circuit will 
not function now on your 



console breadboard unless 
you can raise the unregulated 
input to the circuit up to 
around 20 or 22 volts. Fig. 8e 
shows you how to make a 
variable, regulated 10 A 
output power supply using 
the op amp as the regulator 
element. 

Design Considerations 

How can you determine if 
your circuit design will sur- 
vive? Connect your circuit 
and apply power. Smoke 
definitely means deficiency 
someplace in the design. No 
smoke? Good. Now take your 
patient's temperature. Place 
your finger on the device in 
question and see how hot it 
is. If the device is warm, but 
not so hot that you can't 
keep your finger on it, then 
your circuit will probably sur- 
vive. This is a crude test, but 
it works. If the circuit runs 
cool, then your design is OK 
and will most likely survive 
for a long time. 

Experiment #34 
A Transistor Clock Circuit 

Fig. 9 is a three-transistor 
clock circuit, originally 
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(PC board layout.) 



Fig. 9. Three-transistor clock circuit. 



designed several years ago for 
an electronic keyer. Connect 
it on the console breadboard. 
Almost any transistors may 
be used, but I have had the 
best results using the silicon 
type. Note that the circuit 
uses two NPN transistors and 
one PNP transistor. The 
circuit values are noncritical. 
The two resistors labeled as 
100 Ohms should be of equal 
value, but may have any value 
between 100 and about 470 
Ohms. The lower transistor in 
the circuit is a switch, allow- 
ing you to turn the clock on 
and off with a voltage. The 
current-limiting resistor on 
the base of this transistor 
may be any value between 1k 
and 47k. Vary the size of the 
control in the circuit and/or 
the size of the capacitor to 
change the output clock fre- 
quency. Use the output to 
clock a 7473 flip-flop, and 
then use the console logic 
probe to watch the flip-flop 
being toggled by the three- 
transistor clock circuit. 

Preview 

In the next session we will 
go into wave shaping. We will 
experiment with Schmidt 
triggers, monostable multi- 
vibrators, "cheap shots" and 
so forth. You will need at 
least one member of the 
Schmidt- trigger family of 
chips, a 7413, 7414, 74132, 
74232 or any other chip that 
has hysteresis built into it. 
You will also need a member 
of the multivibrator family, a 
74121, 74122 or 74123, as 
examples. In addition, you 
will need at least two 7490s, 
a 7404 and a 7400. The last 
two should already be in your 
possession from the earlier 



experiments. 

As I mentioned last time, 
we are going to need an oscil- 
loscope — which most of you 
will not have. I repeat, please 
do not run out and buy one. 
Let us now find that resource 
person I told you to locate 
earlier in the series, or make 
arrangements with your local 
high school or junior college 
to use one of their scopes. 

If you know how to use a 
scope, great! If not, you will 
need to find one and the 
resource person to help you 
learn how to observe what 
will be happening in your 
next series of experiments. If 
you remain in electronics, 
you will eventually own a 
scope. For now, we want you 
to get some help on how to 
use one, and find out what a 
good scope is like, so that 
when you do buy your own 
you will know what you want 
and need. 

I will attempt to teach you 
a little about a scope via 
Kilobaud. However, I am 
fairly sure I will fail miser- 
ably. I do net think it is 
possible in print to teach 
someone how to use one. My 
own students, both high 
school and adult, find its use 
is the most difficult aspect of 
electronics to learn. I'm 
reasonably sure most other 
instructors will agree that 
about the only way for any- 
one to learn to use an oscil- 
loscope is by experience. 

Sierra Electronics, Box 11, 
A u berry CA 93602, has 
agreed to package the active 
components we need for the 
next class session for $5 post- 
paid, U.S. and Canada. Cali- 
fornia residents must add 6% 
sales tax. ■ 
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HEY, 6800 OWNERS 

HERE IS THE BEST BUY ANYWHERE ON A 

CASSETTE INTERFACE: ACI-33 
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NEW 

LOW 

PRICE 



6800 Cassette interface 



$5995 

Fully Assembled 



Most inexpensive cassette interface 

"Kansas City" standard of 300 Baud (30 

cps) 

No assembly time needed. This board is 

fully assembled and tested! 

Simple— plug in and connect in minutes! 

Fits inside the 6800, no extra chassis and 

plugs 

Small size 3" x 5" 

Easier to use than the AC-30 (only one 

switch) 



* Able to drive low cost relay to activate 
recorder. 

* Use one recorder for play, one for record. 

* 2400 Baud optional with slight modification 

* Delivery from stock on most orders 

* Postpaid shipment 

* Use your Master Charge or Bankamericard 

* 90 day replacement guarantee. 



MODEL NUMBER: 
FUNCTION: 

CONTROL: 
INDICATORS: 

DATA RATE: 

ENCODING METHOD: 



SPECIFICATIONS 
ACI-33 

Record and play digital data to com- 
puter using an ordinary cassette tape 
recorder. 

One switch SPDT-Centeroff 
One L.E.D. indicating the logic "O" 
condition 

300 Baud (30 ASCII Char per sec.) 
2400 Baud (240 ASCII Char per sec.) 
'Kansas City' Biphase Standard; 
Serial Asyncronous, using one or two 
stop bits, non-saturating, self clock- 
ing, syncronous frequency shift. The 
encoding method is also called the 
Biphase-M and Manchester code. 



ERROR RATE: 



CAPACITY: 
DATA TERMINAL: 

PHYSICAL SIZE: 
AUDIO LEVEL: 
POWER: 



Typically less than 1 in 10E6 bytes at 

30 char/sec. using premium tape and 

high quality (Sony 103) recorder 

C-60 100K Bytes/tape 

C-30 50K Bytes/tape 

Any RS232 or loop current device 

compatible with the 6800 system. 

SWTPC 6800 I/O card (3" x 5") 

4 Ohm external speaker level at 100 

mV +12, -12, 8V regulated on 

ACI-33 
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Compleat Guide 



to Logic Diagrams 



. . . the right and wrong way 



Russell Lauffer 

3291 Sepulveda, Apt. 4 

Los Angeles CA 90034 



We've had several articles in 
Kilobaud dealing with pro- 
posed software standards and 
techniques for making life 
easier for the software types. 
The following article is 
directed toward the hardware 
people and establishes some 
conventions in logic diagram 
generation, which will make 
life a lot easier for those of us 
who have to interpret and use 
them. If you're going to be 
generating diagrams for a 
Kilobaud article (or any other 
magazine for that matter), I 
would strongly recommend 
following Russ's suggestions. 
— John. 



Logic diagrams should be 
easy to read. All too 
often we are confronted with 
diagrams that are ambiguous, 
difficult to interpret, lacking 
in detail and/or laid out with- 
out any thought for the 
person who has to use and 
analyze them. John Craig has 
been trying to ensure read- 
able diagrams in the pages of 
Kilobaud, and it was his KB 
style sheet that prompted this 
article. The style sheet 
illustrates two examples of 
drawing a particular circuit; 
one right and one wrong. The 
message is simply that the 
logic symbols should reflect 
the logic functions being per- 
formed. 

The All-NAND Approach 

I mentioned logic diagrams 
that are "difficult to inter- 
pret." This is usually the case 
when a diagram contains all 
NAND gates or all NOR gates 
(although not so much of the 
latter, since NOR logic is not 
as commonplace as NAND 
nowadays). If a diagram con- 
tains all NAND gates, the 



person who drew the diagram 
is saying, in effect, that all of 
the logic functions being per- 
formed in that circuit are 
AND. There is no possible 
way this could be true with a 
circuit of any complexity. 

I used to draw and inter- 
pret such diagrams myself. As 
a person is going through and 
interpreting an all-NAND 
diagram, he is constantly 
reminding himself of the two 
rules for the operation of a 
NAND: "Any low in will give 
a high out," and "both inputs 
high will give a low out." 



Most people who use these 
rules get along just fine - and 
even like them. They can 
even come up with good 
reasons why they should be 
used. Fig. 1 summarizes this 
"all-NAND" approach by 
showing the rules along with 
a truth table. The NAND is, 
of course, an AND gate and, 
therefore, the "active" func- 
tion for a NAND is when it is 
performing an AND function. 
The "inactive" function is 
when the gate has a low going 
in, and the rule, "any low in 
will give a high out" applies. 
If you take a look at the 
truth table you will see that 
this condition is more likely 
to occur than the "active" 
AND function. After all, that 
covers three out of the four 
conditions that a two-input 
NAND gate can be in at any 
time! That's all right, but 
there is a better way. 

The Better Way 

Stop for a moment and 
consider that "inactive" 
NAND rule. "Any low in will 
give a high out." Isn't that 
word any really saying OR? 
Aren't we really saying that if 
input A or input B is low, 
then the output will be high? 
Of course we are, and, there- 
fore, the gate should be 
drawn to reflect this OR 
function. Since we are dealing 
with an OR gate that is look- 
ing for low inputs, the gate 
should be drawn with the 
state indicators, or circles, at 
the input. Fig. 2 illustrates an 
example, both verbally and 
symbolically, of this situa- 
tion. The negated-input OR 
unquestionably does a better 



The NAND "activated function" may be stated as follows: 
Only when both inputs are high will the output be low. 

The NAND "inactive function" may be stated as follows: 
Any low in will result in a high out. 
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Note: With regard to the AND function (AND & NAND), the lows 
are considered the "dominating" signal since any low in will affect 
the output. 

Fig. 1. Understanding the "all-NAND" approach. 
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job of representing the logic 
function being performed. 
The circles are, in fact, state 
indicators. They are "indi- 
cating the state of the input 
and output signals when the 
logic function of the gate 
(AND or OR) has been 
satisfied." Fiq. 3 illustrates 
this point even more clearly 
for a 7400 NAND and a 7400 
NOR. (Notice that both truth 
tables are the same!) 

You will notice I haven't 
mentioned anything about 
inversion. Too many people 
look at those circles as just 
inverters. Therein lies part of 
the problem. No doubt they 
represent inversion, but 
we need to look at them as 
state indicators also (indi- 
cating the state of the con- 
ditions to satisfy the logic 
function of the gate). 

Before we leave this area 
and move on to more exciting 
things, we should take a look 
at one more example. This 
time let's look at a 7408 
AND gate and its equivalent 
OR. Fig. 4 has a statement of 
the logic function being per- 
formed (with the key word) 
and you are given the oppor- 
tunity to choose the most 
appropriate gate symbol. If 
you didn't pick the OR gate, 
then ieave this article right 
now and go on to the next 
one! 

Fig. 5 actually summarizes 
this section. Quite simply, for 
every AND (or NAND) func- 
tion there is an equivalent OR 
(or NOR) function. If the 



Statement of the logic function: "If an interrupt is in progress (INT- 
is low) or a data transfer into the processor is taking place (DTL- is 
low), the bus enable signal (BEN+) will be generated." 



INTERRUPT F/F 



INTERRUPT F/F 
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DATA XFER IN F/F 



DTI- 




DATA XFER IN F/F 



Question: Are the two low-active signals being ANDed together or 
ORed together? 

Fig. 2 NAND/NOR example. 



inputs of a NAND are 
negated then the equivalent 
OR will have the output 
negated. Nothing to this, 
right? 

If I accomplish anything 
with this article, I hope I at 
least convince many people 
to stop the practice of using 
one kind of symbol in their 
diagrams and labeling it as 
something else! Fig. 6 has 
some examples of this, which 
I'm sure you have seen 
before. In other, even worse, 
instances, the gate's function 
is explained in the text rather 
than labeled on the diagram. 

Signal Notation 

In Fig. 4, you may have 
noticed a difference in the 
signal notation from what I 
had been using in other 
examples. I used a bar, or 
vinculum, over the signal 
mnemonic to indicate a 



"not" term. There have been 
a wide number of different 
notations used by various 
manufacturers; Fig. 7 lists 
some of them. The most 
important point to remember 
when generating a logic 
diagram is to adopt one con- 
vention, explain it to the 
reader if necessary and be 
sure to stick with it. 

As far as interpretation is 
concerned, there are a couple 
of things to keep in mind 
when going through a cor- 
rectly drawn diagram. If a 
negated, notted, comple- 
mented or low-true signal 
(whichever suits you) is going 
into a gate that has a state 
indicator at the input, the 
signal will do its part to 
satisfy the logic function of 
that gate. This is also the case 
for a high-true signal going 
into an input without a circle. 
We have two such conditions 



illustrated in Fig. 8. The first 
one is SYNC- in Fig. 8a, 
which is a low-true signal 
going into an "active-high" 
input, i.e., the gate expects 
high inputs to satisfy its 
NAND logic function. When 
you see a situation like this, it 
is simply a matter of doing a 
verbal inversion to make it 
clear what is happening. The 
statement next to the mne- 
monic has accomplished this 
("High when sync F/F is not 
set"). Now, take a look at 
Fig. 8b, and you will see the 
same thing being done with 
the high-true PAR+ going 
into "active-low" input. The 
signal will be low when a 
parity error is not present — 
thereby satisfying the gate. 

Polarity Mismatches — Avoid 
Them! 

Now we get into the real 
meat of the matter — the 
elimination of polarity mis- 
matches in logic diagrams. A 
polarity mismatch means that 
an active-high input (no circle 
or state indicator) is going 
into an active-low input (one 
with a circle) and vice versa. 
If the conventions we've 
discussed previously con- 
cerning gate symbols re- 
flecting the logic function are 
followed, then this situation 
will be kept to a minimum. 
The result will be diagrams 
that are much easier to inter- 
pret and use. The example 
John Craig uses in the Kilo- 
baud style sheet is good, in 
my opinion, so we will repro- 
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The "active" NAND function. The state 
indicator (circle) at the output of the gate 
indicates the active output is low, and the 
absence of circles at the inputs indicates they 
will be high when the NAND function is performed. 



The "active" OR function. The state indi- 
cators at the input, and absence of one at 
the output, are indicating that any low 
input will be ORed through and become a 
high at the output. 



Fig. 3. NAND/NOR truth tables and statement of functions. 
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Statement of logic function: If 
either Power-on System Reset 
(PSRST) is true (low) or 
Manual System Reset 
(IVTSR ST) is true (low), then 
RST1 will go low, resetting 
the flip-flop. 

Fig. 4. Which circuit best reflects 
the logic function being per- 
formed? 
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Fig. 6. Use of labeling instead of 
the proper symbol. 
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Description 

Using the bar (vinculum) to 
indicate the "not" function 
(or low-true signal). 



Positive-true and low-true 
signals indicated by plus and 
minus signs, respectively. 



Prime sign used to indicate the 
"not" signal. 
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Fig. 5. Equivalent gates for both 
AND and OR logic functions. 



duce it in Fig. 9 and refer to 
it during the discussion that 
follows. 

Fig. 9a illustrates an incor- 
rectly drawn logic diagram. 
This is evident because of the 
mismatches present between 
the gates in the diagram. The 
mismatches aren't so much 
the reason for the incorrect- 
ness as they are a clue that 
something is amiss. Starting 
at the left, the first (and key) 
mismatch occurs when we see 
those single-pole switches to 
ground going into the NAND 
gates, IC1 and IC2. The pur- 
pose of this circuit is to 
detect a switch closure of any 
of the switches, and the low 
inputs certainly aren't going 
to do the trick for a NAND 
function. It becomes obvious 
that IC1 and IC2 are per- 
forming an OR function, and 
should be drawn accordingly. 
This has been done in Fig. 9b. 
The result is that the mis- 
match between IC1, IC2 and 
IC3 has been eliminated. IC3 
should be left as is because it 
is definitely performing an 
OR (make that NOR) func- 



HIGH WHEN SYNC F/F IS NOT SET 






SYNC 
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HIGH=IN SYNC 
AND NO PARITY 
ERROR. 



ERROR IS NOT PRESENT 



Fig. 8. Interpreting the function 
in spite of the signal notation. 



tion. The only reason for 
changing the inverter's state 
indicator from the output to 
the input is to eliminate the 
remaining mismatches and 
indicate that an active high is 
coming out of the inverter — 
and is being "looked for" by 
IC5. 

John Craig provided a 
great deal of the material for 
this article. He told me that 
he not only changes diagrams 
so they reflect the logic func- 
tion, but he also examines 
them for mismatches as a 
means of checking for accu- 
racy and errors. One of his 
scribbled notes (article 
material) related a good 
example of finding an error 
using this technique. Fig. 10 
is a diagram based on John's 
example. His first clue that 
something was wrong came 
when he noticed the 
mismatch between IC1 and 
IC2. (Did you see it?) Now, if 
we examine the circuit and its 
function a little closer, we 
will see there is indeed a 
problem. 

The purpose of the circuit 



NEXR Letter N used to indicate the 
low-true signal. 



XFER L 



t> 



XFER H 



Letters H and L used to 
indicate high-true and low-true 
signals, respectively. 



Fig 7. Various forms of signal notation. 



is to service four request lines 
that have no particular 
priority but are individually 
enabled by the outputs of the 
mask register. When the 
request line and the mask bit 
are both high, the output of 
the corresponding gate of IC1 
will drop low. But it seems 
that IC2 is looking for that 
signal to be high so that it can 
be ANDed together with the 
Enable signal to generate a 
low and set the request F/F. 
Also, in the static state, with 
none of the request lines 
active, the pin 1 input to IC2 
will be pulled up to a high. If 
the Request Enable signal is 
also true (high) the flip-flop 
will remain set at all times. 
The mismatch was a flag that 
there was a problem with the 
circuit. As a result John was 
able to determine that an 
inverter definitely belonged 
between IC1 and IC2. Next 
time you generate a logic 
diagram, try using the same 
technique and see if it doesn't 
help. I should point out that 
there are instances when 
mismatches cannot be 
avoided. There will almost 
always be a mismatch when 
working with Exclusive OR 
gates and flip-flops. 

Did Someone Say, "Flip- 
Flops?" 

Here is an animal in a class 
all by itself — and the cause 



of a little confusion now and 
then. In two or three short 
licks we will either clear up 
years of confusion about 
flip-flops (we hope) or set 
everything back another ten. 

The two most common 
flip-flops in use today are the 
D-type and the J/K. Fig. 11 
contains diagrams of each and 
will serve as a guide during 
the following discussion of 
one of the areas of confusion: 
the circles. 

Flip-flops have two kinds 
of circles — active state indi- 
cators on the direct Set 
(PReclear) and direct Reset 
(CLeaR) inputs, and transi- 
tion indicators on the clock 
inputs. The presence of a 
circle at the direct Set and 
Reset inputs indicates that a 
low level will set or reset the 
flip-flop. (A logic 1, or high, 
being used for this purpose is 
unusual.) The wedge symbol 
at the clock input of both 
flip-flops denotes that they 
are clocked at the transition 
of the clock signal. In the 
case of the 7474 D-type, the 
wedge is by itself, i.e., no 
circle, which means it is 
clocked on the leading edge 
of the clock signal. On the 
other hand, the 7476 J/K has 
a circle with the wedge, 
meaning it is clocked on the 
trailing edge of the clock 
signal. It is all very clean cut, 
and the omission of the 
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Fig. 9. Example from Kilobaud style sheet. 



appropriate circles and 
wedges on flip-flops in logic 
diagrams simply makes those 
diagrams more difficult to 
interpret. Why not make 
them complete? 

Over the years, I've 
developed a pet peeve about 
how some draftsmen and/or 
designers can manage to 
totally mess up a flip-flop 
symbol so you can hardly 
make out what it is! (It could 
be that frustration is the real 
reason for my writing this 
article.) Fig. 12 has a couple 
of beautiful examples I've run 
across recently, and they 
typify what we have all had 
to put up with for too long. 



There is no reason why a 
person should have to go dig 
out a Data Book for a flip- 
flop, or other logic symbol, in 
order to interpret a diagram! 
Both of those flip-flops 
should have been drawn the 
same as the 7474 in Fig. 11. 
They are so bad it is difficult 
to know where to begin in 
pointing out the "errors." (I 
put errors in quotes because 
this is all subjective.) To 
begin with, there should be a 
hard-and-fast rule concerning 
the direction of signal flow. It 
should always be from left to 
right (inputs on the left, 
outputs on the right). Both of 
the flip-flops in Fig. 12 show 
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a backward right to left flow, 
which might be necessary ten 
percent of the time but 
usually can, and should, be 
avoided. 

The person who drew Fig. 
12a was at least decent 
enough to label the inputs 
and outputs inside the 
symbol. The person who 
generated the other one 
should have been considerate 
enough to do at least the 
same and not force the reader 
to go to a data book. 

The most obscene thing 
that has been done to those 
two flip-flops is the way the 
inputs and outputs have been 
placed arbitrarily anywhere 
on the symbols — not to 
mention that the bottom one 
was laid on its side as though 
it were dying! Rather then 
dwell on the negative aspects 
of Fig. 12 we should refer 
back to Fig. 1 1 and discuss 
how a flip-flop should be 
drawn — and why. 

Whether you are going to 
draw a flip-flop for an article 
in Kilobaud or on a napkin 
while having lunch with your 
92-year-old grandmother, 
please put the Q output in 
the upper right-hand corner 
and the output in the lower 
right-hand corner! Put the 
Preset input on the top, the 
Clear input on the bottom 
and the Clock input at the 
left center (for D-type and 
J/K). The D input and the J 
input should always be in the 
upper left and the K input 
should be in the lower left. 
Why should we follow these 
conventions? Referring back 
to Fig. 11, note that by fol- 
lowing the conventions just 
listed, all of the inputs that 
affect the Q output are at the 
top of the symbol (along with 
the Q output), and the inputs 
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that affect the output are 
at the bottom of the symbol 
(with 0). The input condition 
at the D or J input will be 
reflected at the Q output on 
the rising or trailing edge of 
the clock pulse. When Preset 
goes low, the Q output goes 
high. When Clear goes low, 
the goes high. 

Use a Template! It Isn't any 
Harder 

Fig. 13 illustrates a 
Rapidesign™ template for 
half-size standard logic 
symbols. These are the logic 
symbols for MIL-STD-806 
and the American National 
Standards Institute (ANSI) 
Y32.14 standards. I asked 
John if he would have any 
objections to receiving a logic 
diagram drawn with the ANSI 
block-shaped symbols, such 
as in Fig. 14. He said, 
"Thanks, but no thanks." 
Fig. 14 illustrates how some 
of the symbols on the tem- 
plate are used for ANSI 
standard diagrams. Referring 
back to Fig. 13 I'm still not 
sure what the circle is for — I 
have never seen it in a logic 
diagram (except the old 
Univac bubble logic, and I 
know it wasn't for that). The 
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Fig. 12. Incorrectly drawn flip- 
flop symbols ("incorrectly" being 
an extremely mild term in this 
case). 




Fig. 10. Where is the missing inverter? 



Fig. 11. Correctly drawn flip-flop symbols (inputs on the left and 
outputs on the right). 
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Fig. 14. Example of rectangular-shaped symbols of ANSI V 32.1 4. Easy 
to generate using a computer but hard to read using a person. 



Fig. 13. Temp/ate = neat, easy-to-read diagrams. 



oblong symbol in the middle, 
to the left of the circle, was 
at one time used to represent 
a time delay, but I haven't 
seen it used in a logic diagram 
for many years. 

There is every reason for 
you to go down to your local 
stationery store and buy a 
template such as this if you 
are going to be generating 
logic diagrams. After all, you 
should want them to be as 
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neat and well laid out as 
possible. 

Direction of Signal Flow and 
Diagram Layout 

I have seen logic diagrams 
that were laid out so poorly 
that it was next to impossible 
to follow the signal flow. If it 
were a real necessity that I 
learn that particular circuit, I 
would usually redraw it. Fig. 
15 illustrates just such a 
circuit. This is a portion of a 
diagram of a popular 
8008-based microcomputer 
that appeared several years 
ago in one of the popular 
radio/electronics magazines. I 
decided to build a wire-wrap 
version of this computer. 
Therefore, it was necessary 
for me to redraw the sche- 
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Fig. 15. An example of a logic diagram that should have resulted in the engineer and/or the draftsman's being taken out and shot at sunrise! 
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matic (since each IC would 
have a different designation 
on my layout than it did in 
the original drawing). Plus, I 
felt that by redrawing the 
circuit I would come to a 
better understanding of how 
it worked. How right I was. I 
would recommend redrawing 
logic diagrams whenever you 
feel you need to gain a better 
understanding of how they 
work. 

Fig. 16 is the new version 
of Fig. 15. Perhaps the most 
significant change, and im- 
provement, is that the signal 
flow is from left to right.The 
flip-flops have all been drawn 
in a standard format, the 
logic gates reflect the logic 
function being performed and 
there are notations above 
various circuits to indicate 
their functions (e.g., "Inter- 



rupt Acknowledge F/F"). 

Notice that "polarity 
mismatches" between the 
gates are kept to a minimum, 
and even when they do show 
up they aid in interpretation. 
For example, IC19 (in the 
upper left-hand corner) has, 
as an input, the output of 
IC5. IC5 has a circle as the 
output, and IC19 does not on 
the corresponding input. The 
circuit is simply saying the 
"SYNC is being ANDed with 
02. (In some cases the pin 
numbers may not match up 
perfectly since I made some 
layout changes for my wire- 
wrap version.) 

The most important point 
about this entire exercise is 
that the signal flow in a logic 
diagram should always, when- 
ever possible, be from left to 
right. 



Block Diagrams 

Block diagrams are impor- 
tant tools in interpreting logic 
diagrams. They provide us 
with the "big picture" of the 
circuit and should always be 
included with a diagram of 
any complexity. 

Two considerations should 
be kept in mind when gen- 
erating a block diagram of a 
circuit. First, the flow should 
be from left to right (the 
same as the logic diagram). 
Second, the block should not 
contain detailed information 
that you would find in the 
logic diagram. For example, if 
four quad-D-type flip-flops 
are used to make up a 16-bit 
register, the block diagram 
should illustrate this with a 
single block labeled "16-bit 
Register." 



Conclusion 

I said it in the beginning, 
and I'll say it again: Logic 
diagrams should be easy to 
read. Using the correct gate 
symbol to reflect the logic 
function being performed, 
having the signal flow go 
from left to right, adding 
comments to the symbols, 
identifying their functions 
and using a template are just 
some of the ways to accom- 
plish this. 

A well-drawn logic dia- 
gram is just as important for 
the hardware person in aiding 
him to interpret the diagram 
as a well-documented pro- 
gram is for the software 
person. One of the references 
for this article is the Tl Data 
Book for Design Engineers. 
That data book (and others) 
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Fig. 16. Another look at Fig. 15. 
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should be used when you are 
generating logic diagrams. It 
should never be necessary for 
the user of that diagram to 
refer to a data book for infor- 
mation — it all should be in 
the diagram. ■ 
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Positive or 
Negative Logic 



This business of logic 
diagram conventions can get 
to be somewhat of an emo- 
tional issue with some of the 
hardware types within our 
ranks, and I'm one of those 
with strong feelings. I used to 
teach courses in computer 
hardware and trouble- 
shooting, and I found it was 
ten times easier to explain 
and analyze a circuit if the 
diagram symbols reflected the 
logic function being per- 
formed (that's beginning to 
sound like a broken record, 
isn't it?) . . . rather than being 
drawn with all NAND or all 
NOR gates. 

In his article, Russ points 
out one example of the 
reasoning that accompanies 
"all-NAND" logic diagrams. 
There are a couple of others, 
and I'm going to discuss them 
here briefly (or, I should say, 
"take them apart!?"). 

I recently had a conversa- 



tion (heated discussion) with 
one of the most renowned 
authors in the computer 
hobbyist field. He is adamant 
in his opposition to using 
equivalent gates in diagrams. 
He refers to them as negative 
logic . . . but more on that 
later. His argument was that 
the gate should reflect the 
hardware . . . and since a 
7400 IC f for example, is 
shown in all data books as a 
NAND gate, "that's what it 
should always be drawn as.' 
He pointed out that it is 
never depicted as a negated- 
input OR. He's right, and I 
suspect that if the manufac- 
turers put both gates in all of 
those data sheets (for nega- 
tive and positive logic conven- 
tions — total of four symbols) 
we'd have some really thick 
data books. But, that's really 
neither here nor there. The 
interesting, and significant, 
point is that the internal logic 



diagrams accompanying the 
medium-scale IC spec sheets 
in those same data books are 
drawn using the conventions 
described in the article. I 
found this to be true with the 
three data books I checked 
(Tl, Signetics and National). 
I'm not at all convinced that 
the reason given (the symbol 
should reflect the hardware, 
i.e., the diagram in the data 
book) is a valid one. 

Another "argument" 
against the use of equivalent 
gates is that they represent 
negative logic. That is not the 
case at all. (As a matter of 
fact, you'll notice that Russ 
Lauffer did not mention 
negative and positive logic 
even once in his article.) I'm 
as oppossed to negative logic 
as anyone could be. We still 
have it, though . . . many of 
the buses we deal with were 
designed with negative logic 
levels. I'm just thankful that 
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Computer Design , February 1977, 
pp. 75-85. 

6. Peter A. Stark, "Is it High? - 
or Low? . . . understanding logic 
design conventions," Kilobaud, 
May 1977, pp. 56-58. 



Fig. A. Diagram illustrating equivalent AND and OR gates for positive and negative logic. 



positive logic conventions are 
dominant within the industry 
today. Fig. A is a diagram I 
generated about five years 
ago for a book I was going to 
write on digital logic (never 
quite made it). The chart 
illustrates equivalent AND 
and OR gates for positive 
logic and equivalent AND and 
OR gates for negative logic. I 
generated the diode and re- 
sistor-transistor logic circuits, 
just so a person could take 
the two different conventions 
through the same circuit. 
(Don't you purists jump on 
me for specifying approxi- 
mately plus five for a logic 
one volts and approximately 
zero volts . . . the purpose is 
to keep things simple.) 

I invited that well-known 
writer I mentioned earlier to 
generate some kind of a 
response concerning this issue 
and he declined. I can appre- 
ciate the reasons he gave. He 
said that he had already 
written several books (which 
have sold tens of thousands 
of copies) in which he put 
forth his own ideas on the 
subject (that the symbols 
should reflect the hardware), 
and to generate a response 
would only add legitimacy to 
mine. That left me with one 
alternative ... I'd have to go 
read what he had written and 
put myself in the position of 
responding (and add legiti- 
macy?) to his ideas. 

Upon reading the sections 
in his book(s) that discuss 
logic conventions, I feel I can 
generate a very good 
response. He states that, "In 
general, for every positive 
way of stating something 
logically, there is an equally 
valid negative way of stating 
the same thing. This is called 
the DeMorgan equivalence/ 

What this means is that a 
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positive-logic NAND gate is 
exactly the same circuit as a 
negative-logic NOR gate. 
Part of that statement is abso- 
lutely correct, and part of it 
is absolutely incorrect . . . 
and Is probably the reason he, 
and a lot of other people, go 
around referring to equivalent 
gates as negative logic. (He 
doesn't really take the use of 
equivalent symbols to task in 
his book, but he sure did in 
our conversation!) 

Applying DeMorgan's 
Theorem to come up with an 
equivalent logic function does 
not change the logic conven- 
tion (I.e., from positive to 
negative and vice versa). 
Augustus DeMorgan and 
George Boole (Boolean 
Algebra) were two famous 
logicians and mathematicians 
in England in the early 1800s. 
Boole developed a method of 
expressing logical arguments 
symbolically, and his friend 
DeMorgan developed a 
theorem that stated: "The 
negation of the disjunction 
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THIS STATEMENT WE BREAK THE BAR (VINCULUM) 
AND CHANGE THE SIGN (FROM OR TO AND ) 



UNEMPLOYED 



UNEMPLOYED 



IN THE HOSPITAL 



IN THE HOSPITAL 



NOT UNEMPLOYED 
NOT IN THE HOSPITAL 



>- 



PREMIUMS 
WILL BE PAID 



IF YOU ARE NOT UNEMPLOYED AND YOU ARE NOT IN THE 
HOSPITAL YOU WILL BE ABLE TO PAY YOUR INSURANCE 
PREMIUMS 



Fig. B. An application of DeMorgan's theorem. 



(or conjunction) of two state- 
ments is logically equivalent 
to the conjunction (or dis- 
junction) of the negations of 
the two statements." You can 
bet your sweet assembler that 
Augustus came up with that 
theorem long before positive 
and negative logic conven- 
tions came along! Fig. B is an 
example of applying DeMor- 
gan's theorem. 

The example in Fig. B is 



neat and interesting (and cer- 
tainly demonstrates how 
DeMorgan's equivalency 
theorem works), but what 
we're really interested in are 
the equivalent gates under the 
positive logic column in Fig. 
A and the equivalent gates 
under the negative logic 
column. Running through the 
examples will, I hope, demon- 
strate to even the most 
skeptical that there is a sharp 



distinction between equiva- 
lent gates . . . and positive 
and negative logic. 

Let's start using equivalent 
gates to illustrate more 
clearly just what is going in 
our logic diagrams, and let's 
drop this negative logic 
business — or even the idea 
that equivalent gates repre- 
sent negative thinking, be- 
cause they don't. ■ 

John Craig 



THE PARTS TERMINAL 

P.O. Box 2143 Orcutt, Ca. 93454 (805) 922-0714 

ALL PARTS ARE BRAND NEW, PRIME, 1st QUALITY. NO COSMETIC REJECTS OR SECONDS SOLD 



Computer Transformers 

MULTI-TAPED PRIMARY 106-117 V 
208-230 V SECONDARY, 36V AC CT 
AT 3A., 18VCT AT 7A., PERFECT 
FOR MICROPROCESSORS. 
% 24. "50 ea 



MICRO MINATURE PC MOUNT TRANS- 
FORMER 117 VAC PRIMARY, 2 OUTPUTS 
30VCT AT 300MA, 18VCT AT 300MA. 
SIZE: 1 3/8L, 1 1/8W, lH. PERFECT 
FOR MICRO MINATURE APPLICATIONS! 
$ 5.63 ea ANY QUANTITY 



4K Memory Chip 

MOTOROLA MCM660P 4Kxl 
DYNAMIC MEMORY CHIP 16 PIN 
PLASTIC - 1st QUALITY 100% 
TESTED AND BURNED IN. PIN 
FOR PIN COMPATABLE TO THE 
POPULAR 4096 
$ 3.95 ea ANY QUANTITY 

TR 1602B UART 

WESTERN DIGITAL UART CHIP 
UNIVERSAL ASYNCHRONOUS 
TRANS/REC BAUD RATES UP 
TO 20K BAUD-NEW-PRIME 
$ 4.00 ea ANY QUANTITY 



No GO.D.'s.-Master Charge, Bof A or Visa Accepted 
Personal Checks Require 2-3 Weeks to Clear. 



Z-80 



ZILOG Z-80 CPU CHIP, PRIME 
1st QUALITY - NO FALLOUTS 
OR COSMETIC REJECTS! 
$ 23.50 ea ANY QUANTITY 

Video Monitor 

PANASONIC TR-920 M 
AC-DC OPERATION WITH 
ATTRACTIVE CASE. PERFECT 
FOR CRT OR CCTV APPLICATIONS 
$ 122.50 ea 

1K EPROM 

2708 1KX3 E PROM - PRIME 
1st QUALITY- THESE ARE TOP 
OF THE LINE, NO FALLOUTS 
OR COSMETIC REJECTS SOLD! 
$ 22.00 ea ANY QUANTITY 



All Orders Shipped Same Day as Received 



P22 
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Ron Anderson 
3540 Sturbridge Ct. 
Ann Arbor Ml 48105 



Tiny Basic 



ME THINK A MOMENT .. ." 
and that is what seems to be 
happening. 

I've made my Hunt the 
Hurkle game a little more 
interesting for a first-time 
player by including a random 
1 out of 15 chance of seem- 
ing confusion on the part of 
the computer. The result is 
that instead of the normal 
THE HURKLE IS HIDING 
message, the printout is as 
shown in Example 3. 



Issue #1 of Kilobaud con- 
tained an article by Tom 
Pittman describing his Tiny 
BASIC. As a very optimistic 
owner of a new KIM-1, and 
with a SWTP CT-1024 TV 
terminal on order, I sent my 
order off to Tom's Itty Bitty 
Computer Company, and 
soon my Tiny BASIC listing 
arrived. Lacking the terminal, 
I spent a Saturday loading 
Tiny by hand with the hex 
keyboard and verifying it. 
When the last kit of the TV 
terminal arrived, I loaded 
Tiny. A close reading of the 
instructions indicated that I 



ways to save memory: 

1. PRINT may be abbre- 
viated PR in all cases. For 
example: 

50 PR"HI THERE!" 

2. Tiny needs no spaces in 
the program statements. A 
listing is hard to read without 
them, but it is better than 

running out of memory. 

3. Tiny has no absolute value 
function. This can be imple- 
mented easily as follows: 

100 IF A<0 A=-A 

4. Tiny has no ON N GOTO 
statement (see Example 1). 



150 ON N GOTO (100,110,120,130) 
Example 1. 



had to insert some I/O jump 
addresses. This done. Tiny 
ran with nothing more than 
operator problems. 

It was not hard to begin 
programming some of the 
simpler games from Basic 
Computer Games published 
by Digital Equipment Corp. 

As limited as it is, using 
only 2 1 / 2 K of memory (I had 
added an Econoram 4K 
expansion to my KIM), a 
great deal can be done with it 
that is not obvious on first 
glance. 

At the bargain price of $5 
I didn't expect a full course 
in BASIC programming. But 
there are some features that 
are not obvious and could be 
expanded upon for those of 
us who are rank beginners. 

First, here are a couple of 



The following allows the 
same results: 

60 GOTO 100+10*N 

This is particularly useful 
in implementing a game like 
Bombers (see Basic Computer 
Games). Here the player is 
given a multiple choice, and 
the number he enters (N) 
determines a branch in the 
program. 

My TV typewriter is the 
kind that "pages"; when the 



THE HURDLE IS HIKING 
NO, THAT'S NOT RIGHT 
THE HIDEL IS HURKING. 
NOW WAIT A MINUTE! 
THE HURKLE IS HIDING. 



(pause random time) 
(pause random time) 
(pause random time) 
(pause random time) 



Example 3. 



tions extends to more than 
one full page, it is lost before 
it can be read. This would 
also be a problem with a 
scrolling display, particularly 
if the TVT is running at 1200 
baud. The program can con- 
tain a "pause for read" which 
can be implemented easily at 



Here the program resumes 
its regular course. 

Last but not least, Tiny 
BASIC lacks any kind of 
string manipulation. It is 
possible to get around this by 
using Y and N for Yes and No 
responses as shown in Exam- 
ple 4. 



50PR"WANT TO PLAY AGAIN"; 

60 Y=l 

70N=0 

80 INPUT R 

85 REMARK R FOR RESPONSE 

90IFR=1 GOTO 10 

100 PR"THANKS FOR PLAYING. HOPE YOU ENJOYED IT" 

999 END 



Example 4. 



the desired point. 

100 T=0 

105 T=T+1 

110 IF T < 150 GOTO 105 

The T less-than number may 
be adjusted for a suitable 
time delay. These steps may 
be a subroutine, and T may 
be randomized by Example 2. 



110 IF T < (RND(150)+10) GOTO 105 
115 RETURN 



Example 2. 



screen fills, it "flips" a page The delay loop is used to 

and starts to fill it from the add interest to a game, where 
top. If output such as instruc- the computer outputs "LET 



A little ingenuity allows 
many tricks in Tiny BASIC. 
Use a little imagination, and 
it can be great fun. 

I started out in this hobby 
with full intentions never to 
waste time playing games 
with my computer. Obviously 
I've changed my mind. The 
reason is that programming 
games seems to be a very 
good way to learn all the 
tricks and non-tricks of pro- 
gramming in BASIC. I still 
intend to do a lot of machine 
language programming, but I 
can't imagine a way to learn 
BASIC faster than by using it 
to program a game. Thanks, 
Tom Pittman, for Tiny 
BASIC. It really works. ■ 
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FASTER THAN A SPEEDING 





We're a COMPILER! 



More Powerful Than Any 8 Bit basic 



We're a 12 Bit WORD! 




Able To Leap through a 600 line program 



ITS A 



coyJ 



f? 




in a single bound*! 

def: single bound - 8 K Words of Memory TOTAL! 

compare to your 8 bit machine 



NO 



IT'S 



V'Sa 



PIG!? 



"J 





^ 31 


jrnj 


tv ni 


\dl^ ' 






Proof is in the 
PUDDING IT IN 
YOUR MINI 12 AND 
TRYING IT! 






byTLF 




M, ""-*«*.^ 


SUPERBASIC COMMAND SUMMARY 


FUNCTIONS 


SUPERBASIC STATEMENT SUMMARY 


BYE 


OVERLAY 


ABS 


SIN 


CHAIN 


INPUT LINE 


OPEN FILE 


CATALOG 


PUNCH 


ATN 


SQR 


CLOSE 


KILL 


PRINT 


COMPILE 


RENAME 


COS 


TAN 


DATA 


(LET) 


PRINT USING 


DELETE 


REPLACE 


EXP 


POS 


DIM 


NEXT 


RANDOMIZE 


EDIT 


RESEQUENCE 


INT 


TAB 


END 


ON.. GOTO 


READ 


EXECUTE 


RUN 


LOG 


ASCII 


FOR 


ON. .GOSUB 


REM 


LENGTH 


SAVE 


PI 


CHR $ 


GOSUB 


ON EOF GOTO 


RESTORE 


LIST 


SCRATCH 


RND 


LEN 


GOTO 


OPEN file for input 


RETURN 


MARGIN 


SEARCH 


SGN 


MID 


INPUT 


OPEN file for output 


STOP 


NEW 


TAPE 






IF THEN line # 


IF THEN statement 




OLD 


UNSAVE 













Write today for your FREE Software Summary from TLF. 
P.S. You can get SUPERBASIC FREE with purchase of MINI 12 computer from 



TLF Corporation 
Telephone 



P.O. Box 2298 
303 922 6241 



Littleton Colorado 

Telex 454541 



Jill Zimmerman 
634 Willow Rd. 
Naperville IL 60540 



The 

Twelve 
Days 

of 
Christmas 



ON THE FIRST DAY OF CHRISTMAS 
MY TRUE LOVE GAVE TO ME 
A PARTRIDGE IN A PEAR TREE. 

ON THE SECOND DAY OF CHRISTMAS 

MY TRUE LOVE GAVE TO ME 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 

ON THE THIRD DAY OF CHRISTMAS 

MY TRUE LOVE GAVE TO ME 

THREE FRENCH HENS, 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 

ON THE FOURTH DAY OF CHRISTMAS 

MY TRUE LOVE GAVE TO ME 

FOUR COLLY BIRDS, 

THREE FRENCH HENS, 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 

ON THE FIFTH DAY OF CHRISTMAS 

MY TRUE LOVE GAVE TO ME 

FIVE GOLD RINGS, 

FOUR COLLY BIRDS, 

THREE FRENCH HENS, 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 

ON THE SIXTH DAY OF CHRISTMAS 

MY TRUE LOVE GAVE TO ME 

SIX GEESE A-LAYING, 

FIVE GOLD RINGS, 

FOUR COLLY BIRDS, 

THREE FRENCH HENS, 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 

Sample run. (Note: There are 



I wrote the following pro- 
gram as a demonstration 
of the BASIC FOR/NEXT 
loop. I thought it would 
make an interesting contribu- 
tion to the Kilobaud holiday 
issue. Merry Christmas! ■ 




10 DIM A$(12),B$(12) 

15 PRINT: PRINT :PRINT 

20 FOR 1=1 TO 12 

30 READ A$(I) 

40 NEXT I 

50 FOR 1=1 TO 12 

60 READ B$(I) 

70 NEXT I 

80 C$="" 

90 FOR 1=1 TO 12 

100 PRINT"ON THE ";B$(I);" DAY OF CHRISTMAS" 

110 PRINT"MY TRUE LOVE GAVE TO ME" 

120 FOR J=I TO 1 STEP -1 

130 IF J <> 1 THEN 170 

140 PRINT C$;A$(J) 

150 C$=**AND " 

160 GOTO 180 

170 PRINT A $( J) 

180 NEXT J 

190 PRINT 

200 NEXT I 

210 PRINT*** *********************************** 

220 END 

230 DATA **A PARTRIDGE IN A PEAR TREE.",'*TWO TURTLEDOVES," 

240 DATA "THREE FRENCH HENS,",**FOUR COLLY BIRDS," 

250 DATA **FIVE GOLD RINGS,",**SIX GEESE A-LAYING," 

260 DATA **SEVEN SWANS A-SWIMMING,",**EIGHT MAIDS A-MILKING," 

270 DATA **NINE DRUMMERS DRUMMING,",**TEN PIPERS PIPING," 

280 DATA "ELEVEN LADIES DANCING,",**TWELVE LORDS A-LEAPING," 

290 DATA FIRST ,SECOND,THIRD,FOURTH,FIFTH,SIXTH 

300 DATA SEVENTH,EIGHTH,NINTH,TENTH,ELEVENTH,TWELFTH 



Program listing. 
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ON THE SEVENTH DAY OF CHRISTMAS 

MY TRUE LOVE GAVE TO ME 

SEVEN SWANS A-SWIMMING, 

SIX GEESE A-LAYING, 

FIVE GOLD RINGS, 

FOUR COLLY BIRDS, 

THREE FRENCH HENS, 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 

ON THE EIGHTH DAY OF CHRISTMAS 

MY TRUE LOVE GAVE TO ME 

EIGHT MAIDS A-MILKING, 

SEVEN SWANS A-SWIMMING, 

SIX GEESE A-LAYING, 

FIVE GOLD RINGS, 

FOUR COLLY BIRDS, 

THREE FRENCH HENS, 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 

ON THE NINTH DAY OF CHRISTMAS 

MY TRUE LOVE GAVE TO ME 

NINE DRUMMERS DRUMMING, 

EIGHT MAIDS A-MILKING, 

SEVEN SWANS A-SWIMMING, 

SIX GEESE A-LAYING, 

FIVE GOLD RINGS, 

FOUR COLLY BIRDS, 

THREE FRENCH HENS, 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 

ON THE TENTH DAY OF CHRISTMAS 
MY TRUE LOVE GAVE TO ME 
TEN PIPERS PIPING, 
NINE DRUMMERS DRUMMING, 



EIGHT MAIDS A-MILKING, 

SEVEN SWANS A-SWIMMING, 

SIX GEESE A-LAYING, 

FIVE GOLD RINGS, 

FOUR COLLY BIRDS, 

THREE FRENCH HENS, 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 

ON THE ELEVENTH DAY OF CHRISTMAS 

MY TRUE LOVE GAVE TO ME 

ELEVEN LADIES DANCING, 

TEN PIPERS PIPING, 

NINE DRUMMERS DRUMMING, 

EIGHT MAIDS A-MILKING, 

SEVEN SWANS A-SWIMMING, 

SIX GEESE A-LAYING, 

FIVE GOLD RINGS, 

FOUR COLLY BIRDS, 

THREE FRENCH HENS, 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 

ON THE TWELFTH DAY OF CHRISTMAS 

MY TRUE LOVE GAVE TO ME 

TWELVE LORDS A-LEAPING, 

ELEVEN LADIES DANCING, 

TEN PIPERS PIPING, 

NINE DRUMMERS DRUMMING, 

EIGHT MAIDS A-MILKING, 

SEVEN SWANS A-SWIMMING, 

SIX GEESE A-LAYING, 

FIVE GOLD RINGS, 

FOUR COLLY BIRDS, 

THREE FRENCH HENS, 

TWO TURTLEDOVES, 

AND A PARTRIDGE IN A PEAR TREE. 



two versions of the fourth verse: "colly birds" — as used here — or "calling birds." Take your pick.) 



• 270 nsec Access Time • 470 nsec 
Read/Write Time • TTL Compatible Ad- 
dress Bus • Tri-State Data Bus Driver • 
Fully Socketed • Sphere Compatible • 
Easy Home Brew Interface* Voltages +12, 
+5, -5 • 




LOW COST 

MEMORY 

16Kx8BIT 

DYNAMIC 
RAM 



Model Description Price 

WWW-16KA Fully Assembled $650.00 
WWW-16KK Kit $550.00 



WWW ENTERPRISES 
P.O. Box 548, 

Harbor City C A 90710 
(213) 835-9417 





W-14 



4K RAM BOARD KIT 



FAST* LOW POWER 
2102-1 («D NS) 



DENSE 4.5" X 6" 
PACKAGE 






FULLY BUFFERED 

STANDARD W\ PIN 
GOLD PLATED 
CONNECTOR 



J I IT1 1 

niiiiiiiiiiiiiiiiiin 

COMPLETE KIT INCLUDES BOARD, CHIPS, CAPS/ & DOCUMENTATION 



$79.95 



VXXXXXXXVMWVtXXX^MN^^NWMMMNWNWWMWWMIMIMWMMWAN^^ 



450 ns low- power 2102-1 

512x8 bipolar prom 

16K x 1 250 ns dynamic ram 



$1.60 

$17.00 
$54.00 



NEW : 64K S-100 dynamic ram board $395. 



ASSEMBLED & TESTED WITH 16K RAM 



.XXXXXXXXXXXXXXXXXXXXVXXXXXXXXXXXXXXXVSXXXX 



VX'WW^XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX'VVXXX'' 



SEND CHECK OR MONEY ORDER 



WASATCH SEMICONDUCTOR PRODUCTS 

25 SOUTH 300 EAST, SUITE 215 
SALT LAKE CITY/ UTAH 84111 



FOR ORDERS UNDER $25.00/ ADD $2.00 SHIPPING AND HANDLING 



UTAH RESIDENTS ADD 5Z SALES TAX 



MASTERCHARGE 

W13 
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Paper Tape: 



It's Here to stay 



. . . a look at the OP-80A 
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Gordon W. Flemming 
13490 Simshaw Avenue 
Sylmar CA 91342 



Are you tired of taking 
over ten minutes to 
load 8K BASIC and over six 
minutes to load a 4K assem- 
bler on your Teletype? Or, 
perhaps you don't have a 
Teletype, but you want to 
load punched tape programs? 
If so, then the Oliver Audio 
Engineering OP-80A paper 
tape reader will prove very 
useful. 

If you don't mind the time 
it takes to load tapes at 10 
cps, how about the noise? 
Again, the OP-80A will help 
solve the problem. 

Using the OP-80A, I am 
now loading BASIC on one of 
my assemblers in about ten 
seconds, and very quietly too. 
In addition to the 
assembled OP-80A, you will 
need a tape re winder and a 
light source. I am using a high 
intensity desk lamp. I also 
built a small frame out of 
plywood and a piece of dowel 
to act as a tape supply reel. 

The electronics of the 
OP-80A is very simple and 
Fig. 1 illustrates a block dia- 
gram of same. A precision 
phototransistor array is used 
to detect the light going 
through the tape holes. The 
outputs of the phototransis- 
tors are fed to NE555s which 
are used as level detectors. 
Except for the output from 
the sprocket hole detector, 
the NE555 outputs are wired 
to an integrated circuit socket 
'crad as ar> N/O connector. 

The output from the 
sprocket hole detector is used 
to clock a flip-flop true. Since 
the sprocket hole is smaller 
than the data holes, the 
sprocket detector output will 
always be shorter in time and 
will be centered within the 
time that the data detector 
outputs are true. 

The output of the flip-flop 
is wired to the I/O socket as 
Reader Data Available 
(RDA). The flip-flop is 
cleared with the Reader 
Acknowledge (ACK) signal 
from the processor (via the 
I/O socket). Jumper wiring 



LAMP 
I I ■ 



ccri 



TAPE 



PHOTO ARRAY 



) NE555'S 



DATA OUTPUTS 



(8) 



LEO'S 



<Sf 



S 



SPROCKET PULSE 



FF 



RDA 



RT5A 



ACK 



♦ 5 VDC 



-vw- 



# 



I 



-wv- 



# 



-WW 



<£ 




I 

/ 


C 

N 
N 

E 
C 
T 

R 



DATA I L 

DETECTOR 



SPROCKET [~L 

DETECTOR 



n. 



ji 



RDA 



ACK 



_TL 



n 



A 



A 



OPTIONAL 
SIGNALS 



Fig. 1. OP-80A block diagram. 



on the OP-80A provides for 
either polarity of ACK. 

The timing diagram shown 
in Fig. 2 shows the relative 
timing of the signals. The 
delay from RDA to ACK 
depends on the software used 
and the microprocessor clock 
rate. Using the software 
shown in Program A on my 



Imsai 8080, I have found that 
I cannot pull the tape 
through the reader fast 
enough to lose data. 

Four LEDs are included 
on the OP-80A. One of these 
is on when power is being 
supplied through the I/O 
socket. One is driven by the 
sprocket detector. The other 



Fig. 2. Timing Diagram. 



two LEDs are connected 
through drivers to the I/O 
socket and may be used to 
display the status of any 
signal that you might want to 
monitor. A TTL high level 
will turn these LEDs on. 

The only adjustment 
required is to adjust the 
height of the lamp above the 
OP-80A. This is particularly 
important when using semi- 
opaque tape rather than the 
black tape. The adjustment 
consists of lining up a 
sprocket hole over the photo- 
transistor array and then 
lowering the lamp until the 
sprocket hole LED turns off. 

Interfacing is accom- 
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plished by connecting the 
eight data outputs to a 
parallel input port. The RDA 
signal is monitored and an 
input of the parallel port is 
initiated when RDA goes 



high. After processing the 
data, an ACK is sent to the 
OP-80A to reset RDA. 

For my installation, I used 
an IMS four channel parallel 
I/O board. As shown in Pro- 



gram A, I used input port 
81 H for data in. I wired RDA 
to input port 80H, bit 0. I 
wired output port 80H, bit 0, 
to ACK. ACK must be sent 
out twice. First as a 1 to clear 



3000 




0005 * 










3000 




00010 *THIS PROGRAM TO 


READ BINARY DATA 


3000 




0015 *FROM 


PUNCHE D TAPE ON TH 




3000 




0020 *OP-80A 










3000 




0025 * 










3000 




0030 ACK 




EQU 


80H 


ACKNOWLEDGE TO OP-80 


3000 




0035 RDA 




EQU 


80H 


READER DATA AVAILABLE 


3000 




0040 TAPE 




EQU 


81H 


DATA PORT 


3000 




0045 START 




EQU 


0000H 


LOCATION TO PUT FIRST BYTE 


3000 




0050 * 










3000 21 00 00 


0055 ST1 




LXI 


H,START 




3003 3E 01 




0060 ST2 




MVI 


A,l 


RESET THE OP-80A 


3005 D3 80 




0065 




OUT 


ACK 




3007 AF 




0070 




XRA 


A 


ZERO ACCUM 


3008 D3 80 




0075 




OUT 


ACK 




300A DB 80 




0080 TLOOP 




IN 


RDA 


LOOP UNTIL RDA GOES HIGH 


300C E6 01 




0085 




ANI 


1 




300E CA OA 


30 


0090 




JZ 


TLOOP 




3011 DB 81 




0095 




IN 


TAPE 




3013 B7 




0100 




ORA 


A 


SET FLAGS 


3014 C2 2A 


30 


0105 




JNZ 


TLP2 




3017 C3 03 


30 


0110 




JMP 


ST2 


LOOP BACK IF IN LEADER 


301A 3E 01 




0115 ST3 




MVI 


A,l 


START POINT AFTER LEADER 


301C D3 80 




0120 




OUT 


ACK 




301E AF 




0125 




XRA 


A 




301 F D3 80 




0130 




OUT 


ACK 




3021 DB 80 




0135 TLP3 




IN 


RDA 




3023 E6 01 




0140 




ANI 


1 




3025 CA 21 


30 


0145 




JZ 


TLP3 




3028 DB 81 




0150 




IN 


TAPE 




302A 77 




0155 TLP2 




MOV 


M,A 




302B 23 




0160 




INX 


H 




302C C3 1A 


30 


0165 




JMP 


ST3 




302F 




0170 *END OF TAPE READ 


PROGRAM 




302F 




0175 * 










302F 




0180 *THIS PROGRAM WILL PUNCH A BINARY TAPE 


302F 




0185 *ENTER 


FIRST 


1 BYTE 


ADR IN 3030 AND 


3031 


302F 




0190 *ENTER 


H OF 


LAST BYTE ADR IN 303E 




302F 




0195 *ENTER 


L OF 


LAST BYTE ADR IN 3044 




302F 




0200 * 










302F 




0205 TTYS 




EQU 


3 


TTY STATUS PORT 


302F 




0210 TTYD 




EQU 


2 


TTY DATA PORT 


302F 




0215 RDY 




EQU 


1 


TRANSMIT READY 


302F 21 00 


30 


0220 




LXI 


H,3000H 


FIRST BYTE H AND L 


3032 DB 03 




0225 BEGIN 




IN 


TTYS 


LOOP UNTIL TTY RDY 


3034 E6 01 




0230 




ANI 


RDY 




3036 CA 32 


30 


0235 




JZ 


BEGIN 




3039 7E 




0240 




MOV 


A,M 


MOVE BYTE TO ACCUM 


303A D3 02 




0245 




OUT 


TTYD 


PUNCH BYTE 


303C 7C 




0250 




MOV 


A,H 




303D FE 30 




0255 




CPI 


30H 


H OF LAST BYTE 


303F C2 48 


30 


0260 




JNZ 


CNT 


IF NOT ZERO CONTINUE 


3042 7D 




0265 




MOV 


A,L 




3043 FE 4E 




0270 




CPI 


4EH 


L OF LAST BYTE 


3045 CA 4C 


30 


0275 




JZ 


STOP 




3048 23 




0280 CNT 




INX 


H 


MOV MEMORY ADR 


3049 C3 32 , 


30 


0285 




JMP 


BEGIN 


GO BACK 


304C C3 4C 


30 


0290 STOP 




JMP 


STOP 


WAIT HERE WHEN DONE 


304F 




0295 *END OF PUNC1 PROGRAM 




304F 




0300 * 











Program A. 8080 Assembly -language program for reading binary data with OP-80 A. 



the RDA signal and second as 
a to allow the RDA flip- 
flop to be reclocked. 

An alternate approach 
would be to use hardware to 
generate an ACK based on 
receiving the RDA signal. I 
elected to use the parallel I/O 
channel since it was available. 

The OP-80A Owner's 
Manual includes instructions 
for using the OP-80A with a 
serial I/O board by connect- 
ing the OP-80 A outputs di- 
rectly to a type 2502 UART. 
This UART was used on the 
original MITS 88-SIO board. 
Using this method, no 
changes would have to be 
made to the serial I/O soft- 
ware. 

The two programs show 
the method that I used to 
interface with my I/O struc- 
ture. They will serve as exam- 
ples of the type of data trans- 
fers that are required. After 
loading the IMS Assembler 
and BASIC once from the 
original tapes, I then punched 
binary tapes and have not 
used the tapes that were 
supplied since. 

A word of caution . . . 
don't try to use the OP-80A 
to load BASIC program tapes. 
BASIC requires the carriage 
return time to process the 
line of data. The tape will 
soon get ahead of the input 
processing and data will be 
lost. 

I n conclusion, I have 
found the OP-80A to be a 
very worthwhile addition to 
my home computer system. 
It is reasonably priced and is 
available at most hobby 
computer outlets. ■ 



Tempus Fugit 



Steve Johnson 

4615 W. Hay ward Ave. 

Glendale AZ 85301 



We all have a pretty 
good concept of the 
duration of a second of time. 
When we deal with computer 
logic, we often talk in time 
intervals in the millisecond, 
the microsecond, the nano- 
second and even the pico- 



second range. Most of us 
realize the actual values of 
each of these time measure- 
ments but how many of us 
actually have a feel for just 
how long each one of them 
is? Using the familiar second 
as a base, consider the follow- 



ing ratios: 

1 millisecond per second = 
1 second per 17 minutes. 

1 microsecond per second 
= 1 second per 12 days. 

1 nanosecond per second = 
1 second per 31 years. 

1 picosecond per second = 
1 second per 38 centuries. 

The next time you want to 
impress someone with the 
speeds at which computer 
logic works, don't confuse 
him with esoteric words, just 
show him this article. ■ 
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TARBELL SETS STANDARDS 

For Hobbyists and Systems Developers 

Sales to thousands of hobbyists over the past two years have proven the Tarbell Cassette 
Interface to be a microcomputer industry standard. Tarbell Electronics continues research and 
development to produce new and efficient components to fill hobbyists' changing needs. 

TARBELL 
CASSETTE INTERFACE 






»a ,"""» 









f.ir'.r a w ,,...,.. \ ....... 



I»f A 



Plugs directly into your IMS AI or ALT AIR * 

Fastest transfer rate: 187 (standard) to 540 bytes/second 

Extremely Reliable— Phase encoded (self-clocking) 

4 Extra Status Lines, 4 Extra Control Lines 

37-page manual included 

Device Code Selectable by DIP-switch 

Capable of Generating Kansas City tapes also 

No modification required on audio cassette recorder 

Complete kit $120, Assembled $175, Manual $4 



TARBELL FLOPPY DISC INTERFACE 



Plugs directly into your IMSAI or 
ALT AIR* and handles up to 4 
standard single drives in daisy- 
chain. 

Operates at standard 250K bits 
per second on normal disc format 
capacity of 243K bytes. 
Works with modified CP/M 
Operating System and BASIC-E 
Compiler. 

Hardware includes 4 extra IC 
slots, built-in phantom bootstrap 
and on-board crystal clock. Uses 
WD 1771 LSI Chip. 
6-month warranty and extensive 
documentation. 
PRICE: 
Kit $190 Assembled $265 




Compatible Disc Drives 

Ask about our disc drives priced as low as $525. 



• Gold plated edge pins 

TARBELL r illlllllllllllllllllllllll'^^mMBBg^ ^^ • Takes 33 14pin ICs or 

nnATATVnr W1MBB[^^BB^BHmH MBmBH^^ • Mix 40-pin, 18-pin, 16-pin and 

PROTOTYPE frMBBBHMmaHBB^^™™" i4pinics 

R O A R O tanHBiHRBHHHIl&HHHHIiBHIiHHH ° Location for 5 volt regulator 

km * iiAiA ESlgia^SlllnallS !?!?!!!m!^!m!^ ^^M^S3 • Suitable for solder and wire wrap 

Model 1010 HMBJIB M • ALTAIR/IMSAI compatible 

For fast, off the shelf delivery, all Tarbell Electronics products may be purchased from computer store dealers 
across the country. Or write Tarbell Electronics direct for complete information. 

• ALTAIR is a trademark/tradename of MITS, Inc. 

20620 South Leapwood Avenue, Suite P 
v^^i^y^^y Carson » California 90746 
IOMCo (213) 538-4251 th 
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Dr. George L. Haller 
Hound Ears Club 
Blowing Rock NC 28605 



Who Needs 



a Broker? 



analyze your stocks at home 



Last May 8th George Haller 
celebrated his 70th birthday! 
He retired from General Elec- 
tric as a vice-president ten 
years ago and I have no idea 
how he kept himself occupied 
for those first seven-and-a- 
half years of retirement . . . 
but I can tell you what he's 
been doing for the last two- 
and-a-half! He's been having a 
ball with his home computers 
. . . and generating neat soft- 
ware (like the following) to 
share with the rest of us. It 
really makes you a little green 
with envy when you hear 
about someone in retirement 
who has computers as a 
hobby/ — John. 



Your computer is a very 
handy device in which 
to keep your security records. 
In addition to using it as a 
file, you can retrieve per- 
tinent combinations of the 
stored data. The usual infor- 
mation stored concerning 
your securities is: 

1. Ownership, husband, wife, 
or both. 

2. Name of the security. 

3. Number of shares. 

4. Date of purchase. 

5. Cost. 

6. Dividend. 

7. Recent quote. 

A BASIC program for 
typical practical outputs is 
the subject of this article as 
shown in the program listing 
(Fig. 1). This program is 



written in Altair Disk 
Extended BASIC but may be 
used with some small altera- 
tions in almost any BASIC 
interpreter. The PRINT 
USING statements (see lines 
320 and 470) are nice, as 



use the method shown in 
Example 1. 

The security information 
is stored in the form of 
DATA statements, and the 
last DATA statement, line 
1 270, is used to stop the data 



For BASIC interpreters not having PRINT USING numerical data can 
be columnized at the decimal point by an automatic adjustment of the 
TAB. Using the statement PRINT TAB(Y-INT(LOG(X)/LOG(10)))X 
will do the trick for numbers equal to or greater than 0.10 where Y is 
the TAB number and X is the number to be printed. The restriction is 
of no consequence as a figure in this program of less than ten cents will 
hardly appear alone. (See Fig. 4.) 

Example 1. 



they make the figure columns 
line up, but are not absolute- 
ly necessary. If your BASIC 
does not have this feature and 
you still want to line up your 
figures, an alternative is to 



reading and proceed to the 
remainder of the program. 
There are no special tricks in 
the program. One handy 
device is to use the loop in 
line 510 to print a series of 
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// // 



in order to produce a 
dashed line. 

The program first asks for 
the date that presumably 
would be associated with the 
"Quote" prices in the DATA. 
The program then asks for a 
decision as to whether 
husband, wife, or 



both are wanted. Note that 
the social security numbers 
are included as part of the 
program. The program then 
asks for a decision as to 
whether divided or value 
analysis is required. 

If "Value" is selected the 
program drops to line 226 



and ends at line 370. If 
"Dividend" is selected, the 
program goes to line 380 and 
ends at line 560. Either of 
these subprograms manipu- 
lates the data and outputs the 
desired results at line 320 or 
470. The selection for hus- 
band, wife, or both is done in 



line 140 which determines 
the string value of 0$ which 
is used in lines 160, 170, 250, 
260, 420, and 430. 

This program does not use 
the date of purchase of the 
security, but having this data 
listed in the file makes the 
data complete and it can be 



**■* .#i 




100 INPUT "DATE";E$ 

105 INPUT "DIVIDEND OR VALUE (D OR V)";J$ 

110 J$=LEFT$(J$,3) 

130 S1=0:V=0:F=0:G1=0:C1=0:D4=0 

140 INPUT "HUSBAND, WIFE, OR BOTH. (H, W, OR B) ";0$ 

150 PRINT :PRINT 

160 IF 0$="H" THEN PRINT " JOHN P. SMITH, 196-24-7182":GOTO 200 

170 IF 0$="W" THEN PRINT " JANET R. SMITH, 065-42-1 21 5": GOTO 200 

180 PRINT" JOHN P. (H) & JANET R. (W) SMITH" 

190 PRINT " 191-24-7082 065-38-0215" 

200 PRINT-.PRINT " ";E$:PRINT 

210 IF J$="D" THEN 380 

226 PRINT " STOCK VALUE ANALYSIS" 

227 PRINT 

228 PRINT" STOCK SHARES PRICE COST 

230 PRINT 

240 READ H$,A$,S,D$,C,D,Q 

245 IF H$="X" THEN 350 

250 IF 0$="B" THEN 270 

260 IF 0$ <>H$ THEN 340 

270 V=S*Q 

280 G=V-C 

290 S1=S1+V 

300 C1=C1+C 

305 G1=G1+G 

310 K$="\\ \ \ #### 

315 M$=" \ \ 

318 L$="TOTALS" 

320 PRINT USING K$;H$,A$,S,Q,C,V,G 

340 GOTO 240 

350 FOR 1=1 TO 72:PRINT "-";:NEXT:PRINT 

360 PRINT USING M$;L$,C1,S1,G1 

370 END 

380 PRINT"STOCK DIVIDEND ANALYSIS":PRINT 

390 PRINT" NAME SHARES DIV 

400 PRINT 

410 READ H$,A$,S,D$,C,D,Q 

415 IF H$="X" THEN 510 

420 IF 0$="B" THEN 435 

430 IF 0$ <> H$ THEN 500 

435 V=S*Q 

440 D1«=S*D 

450 D2=INT(1000*D1/C)/10 

455U$="\\\ \ #### 

460 D3=INT(1000*D1/V/10 
465 R$="TOTAL YEARLY DIVIDENDS" 
470 PRINT USING U$;H$,A$ S,D,D2,D3,D1 

V7b T$=" \ 

480 D4=D4+D1 

500 GOTO 410 

510 FOR 1=1 TO 72:PRINT "-";:NEXT:PRINT 

530 PRINT USING T$;R$,D4 

540 PRINT 

550 PRINT" * DIVIDENDS HAVING PARTIAL CAPITAL GAINS." 

560 END 

1010 DATA H,AT&T,100,54-61,2904,4.2 

1030 DATA W, BEAT .FDS,200 ,1/9 /54,662,.8, 

1040 DATA W^ETH ST ,200,6/8/56,7243,2, 

1060 DATA W,CITICORP,l 00,55-57,701 ,.94, 

1070 DATA H,COL.PALM.PT.,300,12/7/56,772,.82, 

1080 DATA W,COM.ED., 135,54-72,2865,2.69, 

1130 DATA W,FREEDOM FUND *,345,ll/22/69,3543,.246, 

1140 DATA W,GEN.ELEC.,100 ,60-67,2665,1.8, 

1150 DATA H,GEN.MOT'.,100 ,9/30/55,4801 ,5.55, 

1160 DATA W,INA,200,1952,2828,2.1, 

1220 DATA W,PHILLIPS PET. ,100 ,54-64,2064,1.7 5, 

1230 DATA W,REYIN,200,1/19/54,1941,3.13, 

1260 DATA W,WESTVACO ,300,8/23/54,1888,1.025, 

1270 DATA X,X,0,X,0,0,0 



VALUE 



GAIN" 






>» 



>> 



DIV/COST% DIV/VAL% DIV 



>» 



###.## ##.# 



##.# 



\ 



##.# #,###" 



$ ###,###» 



63.1 
24.9 
35.4 
28.4 
25.1 
29.4 
8.1 
49.5 
67.7 
41.6 
55.5 
64 
32 



Fig. 1. Program listing. 
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used for reference if needed. 
The quote figures are put last 
and in a column to aid in 
editing these figures for any 
periodic update. 

In my particular applica- 
tion I use one file for DATA 
program and one file for the 
operating program, and I use 
the MERGE command before 
running. This feature is not 
necessary but it does cut 
down on storage space for 
historical quote data. 



Two sample runs are 
shown for this program. The 
input data from the keyboard 
is shown as underlined in the 
first three requests. The first 
sample run (Fig. 2) shows a 
dividend analysis for both 
husband and wife. The 
second sample run (Fig. 3) 
shows a value analysis for the 
wife only. By proper inputs 
after RUN, any of six differ- 
ent analyses can be ob- 
tained. ■ 



LIST 

10 READ X 

20 T=INT(LOG(X)/LOG(10)) 

30 PRINT TAB(25-T)X 

35 GOTO 10 

40 DATA 123.26,56.45,1.62,.73,.08 

OK 
RUN 

123.26 

56.45 

1.62 

.73 

.08 

Fig. 4. A substitute for PRINT USING. 



RUN 

DATE? 1/5/77 

DIVIDEND OR VALUE (D OR V)? D 

HUSBAND, WIFE, OR BOTH. (H,W, OR B)? B 

JOHN P. (H) & JANET R. (W) SMITH 
191-24-7082 065-38-0215 



1/5/77 

STOCK DIVIDEND ANALYSIS 

NAME 



H 
W 
W 
W 
H 
W 
W 
W 
H 
W 
W 
W 
W 



AT&T 

BEAT.FDS 

BETH ST 

CITICORP 

COL.PALM.PT. 

COM.ED. 

FREEDOM FUND * 

GEN.ELEC. 

GEN .MOT. 

INA 

PHILLIPS PET. 

REYIN 

WESTVACO 



SHARES 

100 
200 
200 
100 
300 
135 
345 
100 
100 
200 
100 
200 
300 



DIV 

4.20 
0.80 
2.00 
0.94 
0.82 
2.69 
0.25 
1.80 
5.55 
2.10 
1.75 
3.13 
1.03 



TOTAL YEARLY DIVIDENDS 
* DIVIDENDS HAVING PARTIAL CAPITAL GAINS. 



DIV/COST% 

14.4 
24.1 

5.5 
13.4 
31.8 
12.6 

2.3 

6.7 
11.5 
14.8 

8.4 
32.2 
16.2 



DIV/VAL% 

6.6 
3.2 
5.6 
3.3 
3.2 
9.1 
3.0 
3.6 
8.1 
5.0 
3.1 
4.8 
3.2 



DIV 

420 
160 
400 

94 
246 
363 

85 
180 
555 
420 
175 
626 
308 



$ 4,032 



Fig. 2. RUN of Stock Dividend analysis. 



OK 

RUN 

DATE? 1/5/77 

DIVIDEND OR VALUE (D OR V)? V 

HUSBAND, WIFE, OR BOTH. (H, W, OR B)? W 

JANET R. SMITH, 065-42-1215 

1/5/77 

STOCK VALUE ANAYSIS 



STOCK 

W BEAT.FDS 

W BETH ST 

W CITICORP 

W COM.ED. 

W FREEDOM FUND * 

W GEN.ELEC. 

W INA 

W PHILLIPS PET. 

W REYIN 

W WESTVACO 

TOTALS 
OK 



SHARES 

200 
200 
100 
135 
345 
100 
200 
100 
200 
300 



PRICE 

24.9 
35.4 
28.4 
29.4 
8.1 
49.5 
41.6 
55.5 
64.0 
32.0 



COST 

662 
7,243 

701 
2,865 
3,543 
2,665 
2,828 
2,064 
1,941 
1,888 

$ 26,400 



VALUE 

4,980 
7,080 
2,840 
3,969 
2,795 
4,950 
8,320 
5,550 
12,800 
9,600 

$ 62,884 



GAIN 

4,318 

-163 

2,139 

1,104 

-748 

2,285 

5,492 

3,486 

10,859 

7,712 

$ 36,484 



Fig. 3. RUN of Stock Value analysis. 
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What you should know 
about our "workhorse micro" 

The Peripheral Universal Processor 



PJP4 



PERIPHERAL UNIVERSAL PROCESSOR 



We have done it again - yes, Seal's has designed and 
engineered the only truly continuous-duty 
micro computer. 

We are proud to announce the arrival of the newest 
member to the Seals' family of performance products... 
the PUP-1 Peripheral Universal Processor. The PUP-1 
was designed with the same reliability and attention 
to detail that has enabled Seals' products to set the 
quality standards for the industry. The PUP-1 was 
designed from the ground up to meet all the needs and 
demands placed on a continuous-duty micro computer 
by OEM applications. 

The standard software package for the PUP-1 
includes DOS, EXTENDED BASIC, SAMPLE 
BUSINESS, and DISC OPERATING ROUTINES. 
To make repairs more simple, should a malfunction 
occur, the PUP-1 comes with a diagnostic program 
that will locate the exact area of dysfunction. 

The PUP-1 is fully operational in temperatures from 
0-55° C and can run on AC line voltages available 
anywhere in the world. 

Designed to deliver reliability, performance and 
maintenance-free operation, the PUP-1 makes 
optimum cost effectiveness available for you. 

PUP-1 SPECIFICATIONS 
PROCESSOR 

8-bit Z-80 CPU 2.5 MHz standard 4MHz option/other CPUs available. 

STANDARD SOFTWARE 

EXTENDED BASIC, DOS, diagnostics, sample business and disc 

operating routine. 

BUS 

Completely S-100 Compatible. All accepted signals including 'P-sync' 

and 'Refresh'. Plug-in terminators on 16 address lines, 8 data in, and 

8 data out lines. 

MEMORY 

32K standard. Expandable to 0.5 Megabyte without additional power 

or extended mother-board. 



DISK DRIVE 

Built-in dual 'Shugart' mini-floppy standard. 86K per disk. Also available 

without disk or with one drive only (Double Density Coming). 

I/O 

Standard ports: 2 serial, 2 parallel. Each completely independent (any 

port may be run at any address). Addresses switch -selectable with 

software override. 50 to 19,200 baud. 

POWER SUPPLY 

Full- load rating + 8V @ 23A, + 18V <S> 6A, -18V @ 6A 

Input 95 - 125V ac and 195 - 250V ac. 50-60Hz, 

Oversize rectifiers 50A + 8V, 25A ± 16V 

FRONT PANEL 

Push Buttons: 'INITIALIZE', 'RESET', 'STOP' 

Indicators: 'RUN', 'WAIT', 'SINP\ 'SOUT'. 

Security Lock: 'OFF', 'INITIALIZE', 'RUN', 'PROTECT'. 

REAR PANEL 

9 cutouts for standard 25 pin EIA connector. 2 cutouts for standard 37 

pin EIA connector. 2 cutouts for standard 1 5 pin EIA connector. 2 D holes 

for BNC connectors. Off-On Switch (main power). Fused main power. 

MECHANICAL 

Free-standing (rack mounting optional) 

1 1 -connector mother-board. Rigid main chassis. 

Removable front panel. 

Card-cage containing all components, except power supply and listed 

front and rear panel controls and connectors, removable for servicing. 

OPERATING TEMPERATURE 

Full specification at ambient 0-55°C. 

ATTENTION SYSTEMS DESIGNERS: 

Seals Electronics Inc., has developed a hybrid BASIC which 
combines the best features of both compiler and interpreter 
languages. Call factory direct or write Seals today for information 
explaining how our fundamental software program will assist you 
in your systems construction. 



„SEflLS^<. 



ELECTRONICS. INC. 



S22 



10728 DUTCHTOWN RD., CONCORD, TN. 37922 
(61 5) 966-8771 TELEX NO. 55-7444 



CM 



♦ 8V AND t 16V BUS LINES 
INDEPENDENTLY FUSED 



OVERSIZE RECTIFIERS 



1 1 5 CFM FAN 



DUAL MINI FLOPPIES 




OVERSIZE CAPACITORS 
280.000 uf FILTER 
CAPACITANCE *8V 
43,000 uf FILTER 
CAPACITANCE ON 
EACH t 16V dc 



iL. 


7 

2 





TRANSFORMER WILL 
RUN ON AC LINE 
VOLTAGE AVAILABLE 
AROUND THE WORLD 
90 to 1 35V ac 
190 to 260V ac 
50/60 Hz INPUT 




5 *" MINI 
DISCS 



DISC OPERATING SYSTEM 
EXTENDED BASIC 
DIAGNOSTICS 
SAMPLE BUSINESS 
PROGRAM 



JUMP TO ANY OF TWO 
16 BIT ADDRESS 
(SWITCH SELECTABLE) 



STANDARD COLORS GOLD WITH BLACK TRIM 
OTHER COLORS AVAILABLE 



Don Rindsberg 
The Bit Stop 
PO Box 973 
Mobile AL 36601 



Here's HUEY! 



super calculator for the 6502 



What hobbyist wouldn't 
like to have available 
the calculating power of 
FORTRAN in his system? 
Here is HUEY, written for 
the 6502 microprocessor, 
which does arithmetic with 
precision better than an IBM 
360/370 or Univac 1108, 
unless they pull a dirty trick 
and switch to double-pre- 
cision mode. What's more, 
HUEY (please don't call him 
Hewlett) operates from your 
ASCII keyboard like a cal- 
culator; will output through 
your routines to a TV screen 
or Teletype; is prepro- 
grammed to do trig functions, 
natural and common logs, 



exponential functions and 
other goodies; and is pro- 
grammable for many other 
functions (financial, ac- 
counting, mathematics, 
engineering, etc.) you would 
like to call at the press of a 
single key. Further, the 
routines can be called as sub- 
routines by your own pro- 
grams if you need the 
precision or the functions 
HUEY provides. 

All this is contained in 
2.5K of memory, with 
optional expansion to 3K by 
addition of your own func- 
tions. 

The complete hexadecimal 
listing of the program is given 



I 1006 


4C,xx,yy 


A jump to your input routine, 
xx is ADL, yy is ADH. 


1009 


4C,xx,yy 


A jump to your output routine. 


100C 


5C 


Choice of default character. 


100D 


2A 


Choice of exponent symbol. 


100E 


09 


Number of digits entered or 
displayed. Enter number 
between 02 and OD. 


100F 


08 


Choice of back space code. 


1010 


00 


Expansion. 


1011 


01 


Delay time for typewriter 
carriage return. Use 01 for 
shortest time. FF for longest. 
FF gives 0.3 sec for 1 MHz clock. 


1012 


IB 


Character used to TAB to 
exponent. 


1013 


00 


Expansion. 






Program A. 



in Table 1. The basic program 
occupies addresses 1000 
through 19FF, but you will 
wish to reserve 1AOO 
through 1BFF if you intend 
to add other functions. The 
program uses page zero ex- 
tensively for arithmetic 
registers and memory regis- 
ters, and you should avoid 
using addresses 0020 through 
009F for your video routines 
or other programs. The pro- 
gram itself sets all these loca- 
tions at the values it wants, so 
there is no extensive entry 
into page zero required be- 
fore the program can be used. 
Arithmetic overflow, division 
by zero, logs of negative 
numbers and other no-nos 
divert the program to soft- 
ware breaks. If you set your 
IRQ vector to go to address 
1 164, a break will give you an 
error code on your display. 
This code, shown in Table 2, 
is simply the address of the 



break, plus two. The error 
code will be followed by a 
string of zeros on the next 
line. 

Entering the Program 

For ease of entry, all of 
the basic user options in the 
program are contained in the 
first few bytes of the listing. 
Program A will allow you to 
select the options and provide 
entry to your input/output 
routines. Although the 
accesses to your input and 
output routines appear to be 
jumps, in all cases they orig- 
inate deep within the inner 
workings of the program as 
jumps to subroutines. So, 
when your input or output 
routine is through doing its 
thing, however long it takes, 
it must end with op code 60 
(return from subroutine). 
Just to be safe, set Y to zero 
just before returning, al- 
though I thought this kind of 
bug was exterminated prior 
to printing. 

The request by the pro- 
gram to output a character is, 
in all cases, preceded by 
instructions within the pro- 
gram to place the ASCII 
character in the accumulator 
of the microprocessor. Simi- 
larly, when it asks for an 
input, it expects its ASCII 
equivalent to be in the 
accumulator. Your routines 
should restore the stack 
pointer, since the stack has 
what your mail should have 
on the upper left corner — 
namely, the return address. If 
you have Tiny BASIC, 
identical input/output rou- 
tines can be used. 

Press Go, Start, or Whatever 

Your initialization rou- 
tines can do whatever you 
like (clear the TV screen, set 
the IRQ vector or turn on the 
coffee), but when they are 
finished, there should be a 



Code 

14F9 
157D 
15C7 
16E6 
176F 



Description 

Overflow in Exponent calculation. 
Square root of negative number. 
Natural log of negative number or zero. 
Floating point overflow (number too large) 
Division by zero. 

Table 2. Error codes. 
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1000 


4C 


14 


10 


4C 


IB 


10 


4C 


00 


00 


4C 


00 


00 


5C 
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32 




1470 


80 


B0 


01 


0A 


57 


6E 


15 


6E 


95 


6E 


E8 


D0 


F2 


C6 


5E 


D0 


1970 


B0 00 


00 


00 


32 


01 


D4 


D4 


06 


12 


D8 


10 


04 


12 


32 


E0 




1480 


DB 


A9 


7F 


85 


20 


A5 


70 


30 


0A 


20 


3E 


16 


20 


77 


16 


EA 


1980 


08 12 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




1490 


EA 


EA 


60 


20 


8F 


16 


B8 


50 


F3 


85 


71 


20 


1C 


16 


20 


B4 


1990 


00 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




14A0 


13 


60 


A2 


7F 


A0 


0E 


F8 


18 


B5 


00 


75 


00 


48 


29 


0F 


95 


19A0 


00 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




14B0 


00 


68 


29 


10 


18 


F0 


01 


38 


CA 


88 


D0 


EC 


D8 


60 


00 


00 


19B0 


32 DD 


32 


DD 


D4 


06 


DA 


06 


53 


E2 


CC 


06 


D8 


04 


51 


D8 




14C0 


7F 


80 


00 


00 


00 


00 


00 


81 


40 


00 


00 


00 


00 


00 


81 


60 


19C0 


22 24 


D2 


06 


D0 


08 


D0 


DC 


04 


12 


51 


06 


D8 


02 


26 


D2 




14D0 


00 


00 


00 


00 


00 


A5 


22 


85 


2F 


38 


E9 


7C 


A5 


21 


E9 


00 


19D0 


DA 06 


12 


32 


E0 


06 


CC 


06 


00 


00 


00 


00 


D4 


D4 


06 


12 




14E0 


10 


15 


18 


A5 


22 


69 


78 


A5 


21 


69 


00 


10 


09 


A9 


00 


A2 


19E0 


D8 02 


12 


32 


E0 


D8 


02 


12 


08 


12 


00 


00 


00 


00 


00 


00 




14F0 


06 


95 


20 


CA 


10 


FB 


60 


00 


38 


A5 


2F 


65 


20 


85 


20 


60 


19F0 


00 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




























Table 1 


'. Complete hex listings of program, 
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RECALL X 
(ENTER) 





RECALL M 




ARITHMETIC 
OPERATION 
e.g. divide 

T^r ►T 



0020-26 
0027-2D 
002 E 

002 F 
0030-36 

003 7-3 D 
003 E 

003 F 
0040-46 

004 7-4 D 
004E/4F 
0050-56 
0057-5D 
005E 
005F 
0060-66 
0067-6D 
006E/6F 
0070-7 F 
0080-8 F 
0090 
0091/92 
0093 
0094 
0095/96 
0097 
0098 
0099 
009A 
009B 
009C 
009D 
009E/9F 



Fig. 1. Stack operations. 



X-register 

E-register 

Exponent 

Integer 

Y-register 

Memory M1 

Temporary used by In and line output 

Temporary used by line output 

Z-register 

Memory M2 

String pointer 

T-register 

Memory M3 

Counter 

Counter 

U-register 

V-register and scratch 

Temporary for decimal conversion 

Main decimal register D 

Decimal scratch and line buffer 

20 (JSR op code) 

Address of next routine 

60 (RTS op code) 

Sign 

Return address 

Counter 

Exponent 

Flag for SQRT 

Temporary used by break routine 

Counter 

(Expansion) 

Last key 

Line buffer pointer 



Table 3. Page zero assignments. 



ADDRESS 


DATA 


FUNCTION 


1526 


83 


Sets Z key to call address IB 80 


1B80 


EA 


Recall pi 


1B81 


08 


Divide 


1B82 


12 


Move stack down after arithmetic 


1B83 


32 


Set up to call string as subroutine 


1B84 


EO 


Square root string 


1B85 


00 


End 
Program B. 


jump to HUEY' 


s point 


Of 0.00000000* 00 



COLD START at address 
1000. HUEY will set the 
stack the way he likes, clear 
his registers in page zero, out- 
put a line of zeroes and out- 
put a colon, which is his way 
of telling you that he's 
waiting for you to press a 
key. The screen or typewriter 
should look like this: 

96 



By the way, to keep the 
program short, I had to limit 
HUEY's vocabulary to 
scientific notation. That 
means all entries should have 
the decimal point after the 
first digit, and the number 
that follows the star is the 




Y/x 



power of ten that multiplies 
the first part. 

OK, let us determine what 
1 divided by 3 is, and we will 
then go on to more glamor- 
ous experiments. Press 1; 
press P (to enter the positive 
number you have just pressed 
into the X-register). Your 
display will now show: 

:1.P 
1 .00000000* 00 



Note that HUEY has forced 
you to use scientific notation 
by typing a decimal point 
immediately following your 
1, and has displayed the con- 
tents of the X-register. HUEY 
displays the X-register after 
every function, just like your 
$9.95 pocket calculator (at 
this point you may ask why 
you paid 100 times this 
amount for your system, but 
read on!). 

Next, press 3, and then P. 
The display should now show 
3 in our notation. Now, let us 
divert for one moment to 
check our work. Let's press K 
to see what the HUEY stack 
of four registers contains. The 
display should be as follows, 
except that the X, Y, Z and T 
are not actually displayed. 





:K 


T 


0.00000000* 00 


Z 


0.00000000* 00 


Y 


1 .00000000* 00 


X 


3.00000000* 00 



HUEY has just displayed the 
X, Y, Z and T registers in 
reverse order to enable you to 
examine them more natu- 
rally. The entry of 3 into X 
pushed the previously entered 
1 into the Y-register. Now 
press / to divide Y by X, and 
the display should show 
3.33333333*01, which 



means 0.333333333 in ordi- 
nary terms, since the minus 
01 exponent indicates the 
decimal point moves one 
place to the left. 

Let's re-examine the stack 
at this point by pressing K. 
Note that both dividend and 
divisor are lost in the arith- 
metic process, and that Z has 
moved to Y; in the process T 
remains unchanged, but is 
duplicated in Z. 

:K 

0.00000000* 00 
0.00000000* 00 
0.00000000* 00 
3.33333333*-01 



These features of the stack 
may or may not have any- 
thing to do with HUEY's 
name. The stack operations, 
by the way, are outlined in 
Fig. 1. For clarity of display 
on a TV screen or typewriter, 
the ROLL operation has been 
reversed from that used by 
hand calculators of similar 
name. You may load up to 
four numbers into the stack 
and then perform your arith- 
metic functions by combina- 
tions of rolls, X/Y exchanges, 
stores in memory, recalls, 
interspersed with arithmetic 
commands; and any time you 
have lost track of what is in 
the stack, just press K. All 
arithmetic operations are 
done on X and Y, without 
losing Z and T. There is no 
need to clear the stack regis- 
ters; just enter new numbers, 
and the old ones disappear 
off the top. 

Want to enter an exponent 
without entering all those 
zeros? Press ESC (or whatever 
ASCII key you have selected 
for this function at 1012) and 
HUEY will fill in the zeros 
for you. Negative numbers? 
Just press N instead of P to 
enter your number as a nega- 
tive value. Negative ex- 
ponents? Subtract your 
desired negative value from 
100 and enter the result. For 
example, if you want to enter 
-09 as an exponent, enter 91. 
HUEY will echo the value he 
read so you can be sure. In 
this case, the echoed ex- 
ponent will read -09. Back 
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Volume VI 



Yes and it still contains what was previously 
advertised. A fully disk interactive business 
package with A/R, Inv., A/P, ledgers, tax totals, 
payroll records, more. 

As a bonus it also contains the Users Manual for 
our Firmware Ledger package. These 100 extra 
pages contain report formats, file creation rou- 
tines and our very powerful program ACBS1 used 
to create the powerful file structured data base. 



$49.95 



COMPi 



Volume VII 



Here is that Chess program you have been 
waiting for as well as a disk interactive Medical 
Billing package with patient history file. 

Also included is our disk interactive Word 
Processing package 
(revision 0). 



VI 



$39.95 



Add $1.50/ Vol. for U.P.S. and handling except to APO and PO addresses. 
Foreign orders add $8/Vol. for air shipment — US dollars only. No purchase 
orders over $50. 
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VOLUME I 
VOLUME II 
VOLUME III 
VOLUME IV 
VOLUME V 



$24.95 
24.95 
39.95 

°9.95 
9.95 
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SCIENTIFIC 
RESEARCH 



R 



OUR SOFTWARE IS COPY- 
RIGHTED AND MAY NOT BE 
REPRODUCED OR SOLD. 

Due to the numerous copyright violations on 
our earlier volumes — until further notice we 
are offering a REWARD leading to the arrest 
and conviction of anyone reproducing our 
software in ANY way without our written 
permission. This includes diskettes, paper and 
magnetic tape, cassettes, records, paper 
copies, etc. _ 

— . — ___ — an 



220 Knollwood 
Key Biscayne, Florida 33149 

Phone orders (800) 638-9194 



AVAILABLE AT MOST COMPUTER STORES 

10% discount on purchases of entire set. Offer expires December 30, 1977 
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X-register 0020-0026 


E-register 0027-002D 


a 

o 
♦-» 

•a 

O) 
JO 


Y-register 0030-0036 


Memory M1 0037-003D 


Z-register 0040-0046 


Memory M2 0047-004D 


T-reglster 0050-0056 


Memory M3 0057-005D 


U-register 0060-0066 


V-register 0067-006 D 


D-register (decimal) 0070-007 F 


B Decimal scratch 0080-008 F 


Flags, counters, and pointers 0090-009F 



Fig. 2. Page zero memory map. 



space works on both the 
number and the exponent, if 
you make a mistake, or you 
can press @ to clear your 
entry. 

Sample Calculation 

Suppose you have the area 
of a circle and want the 
radius. Simply use the se- 
quence in Example 1. 

If you have many values of 
radius you wish to calculate, 
you can preprogram, say, the 
Z key to do the entire oper- 
ation with one keystroke, 
after the area is entered, as 
shown in Program B. 

With these modifications 
to the program, you simply 
press number keys for the 
area, press P to enter as a 
positive number, and then 
your magic key Z. Repeat for 
as many calculations as you 
like. This simple illustration 
probably does not warrant 
preprogramming, but it illus- 
trates the power of the sys- 
tem for more complicated 
calculations. 

If you reset your system 
for any reason, you can re- 
enter HUEY at address 1003 
for WARM START, which 
will not destroy the contents 
of the arithmetic registers. 

HUEY recognizes, as 
functions, ASCII entries 2 A 
through 2F (which includes 
the arithmetic functions) and 
3A through 5A (all the upper- 
case letters and a few punc- 
tuation marks). All other 
ASCII entries are rejected, 
excepting, of course, the 
numbers and the special back 
space and tab functions. Pre- 
programmed functions are 
listed in Table 5. 

Unused keys can be used 
for other functions. I have 



calculated such diverse things 
as compound interest, hyper- 
bolic functions, 99-term 
power series and others by 
adding 12-60 byte programs 
to page 1 A. 

Numbers are limited in 
size to about 1.00000000* 
37. 

The Inner Workings 

The arithmetic operations 
occupying page 16 are a 
floating point package 
originally printed in Dr. 
Dobb's Journal, but the 
package has been modified to 
use 47-bit arithmetic instead 
of the original 23-bit. (IBM 
single precision is 24 bits and 
Univac is 27.) Our 47 bits 
gives a precision to arithmetic 
operations of about 13 
equivalent significant figures 
in decimal. The algorithms 
for In, exp. sin, cos, tan and 
arctan can be counted on for 
eight-place accuracy, with the 
trig functions limited to the 
range 0-90 degrees or 0-pi/2 
radians. Square root is per- 
formed with accuracy equiv- 
alent to the arithmetic oper- 
ations. 

The high precision is, of 
course, obtained at some 
sacrifice of speed, but this 
program is intended for the 
person who has some serious 
calculating to do, and not for 
the game-player who is 
satisfied with a number sys- 
tem allowing no fractions and 
having numbers limited to 
-32Kto+32K. 

The routines limiting the 
speed are the conversion of 
decimal to binary (page 14) 
and conversion of binary to 
decimal (page 13). This can 
be observed by the slowness 
of entry and display of very 



The following functions are 
associated with number entry 
and stack manipulation: 

P Enter as positive number into X 

N Enter as negative number into X 

@ Clear entry (use before P or N pressed) 

K Display stack contents 

R Roll the stack up (X to Y, Y to Z, 

ZtoT, Tto X) 

X Exchange X and Y 

The following operate on X 
and Y and leave the result in 
X, with the stack dropping 
down to fill in; T is dupli- 
cated in Z: 



X added to Y 
X subtracted from Y 
X multiplied by Y 
Y divided by X 



/ 



The following operate on X, 
leaving the other stack 
registers unchanged (arctan 
does bomb it): 



A 


Antilog X (base 10) 


C 


Cos X (radians) 


E 


Exponent (e raised to the X power) 


G 


Log X (base 10) 


1 


Inverse of X (1/X) 


L 


Natural logarithm of X 


Q 


Square root of X 


S 


Sin X (radians) 


T 


Tan X (radians) 


? 


Arctan X 



The following functions are 
associated with memory and, 
in the case of recalls, push the 
stack up one notch: 



Right Arrow 

Left Arrow 

U 

V 

W 



Store X in M 

Recall M into X 

Recall pi into X (3.141592654) 

Recall e into X (2.718281828) 

Recall log e into X (0.434294481) 



Table 5. Preprogrammed functions. 



KEY 

Number Keys 
P 
U 

I 
Q 



ACTION 

Area 

Enter as positive number 

Recall pi 

Divide to get A /pi 

Take square root 

Example 1. 



large and very small numbers, 
e.g., 1.00000000*37. 

Memory Registers 

Although only one 
memory (M1) is prepro- 
grammed for keyboard 
access, two other registers, 
M2 and M3, are used by the 
program to store intermediate 
results. In addition, the stack, 



which appears to the user to 
be four registers, is actually 
six registers X, Y, Z, T, U and 
V. The two extras are used to 
simplify restoring the con- 
tents of the four "visible" 
registers. Register E is used 
by the floating point package. 
All of these registers are 
7- byte binary registers. All 
arithmetic is done in X, Y 
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and E, and their original con- 
tents are stored elsewhere if 
restoration is desired. 

In addition, register D is a 
16-byte register that holds a 
number formatted in decimal, 
and register B acts as a line 
buffer and scratchpad. Fig. 2 
shows the register locations in 
page zero. You can set up 
other registers m page zero if 
necessary. 

Constants, such as pi, 0, 1 
and SQRT2, are squeezed 
into available space through- 
out the program. Each con- 
stant requires se\/en bytes, 
and is in binary (hex) form. 
Other constants you may 
need, such as the tax rate on 
incomes over $150,000, can 
be stored anywhere in your 
memory, and can be accessed 
by way of empty slots in the 



of the string. In turn, each 
microinstruction refers to a 
subroutine call instruction, a 
recall memory instruction or 
a store instruction. If bit 7 of 
the microinstruction is 1, a 
memory register is recalled to 
X. If bit is a 1, then X is 
stored in a memory register. 
Otherwise, the microinstruc- 
tion is decoded as a sub- 
routine call. In all cases, the 
middle bits (1-6) of the micro 
refer to the address table 
occupying the first half of 
page 1 2, where the address of 
the subroutine or memory is 
picked up. After the current 
micro is executed, the pro- 
gram picks up the next, until 
it reaches 00. After the 
execution of a string of 
microinstructions, a common 
output string (located at 



method of assembly of this 
program, that is, completely 
by hand, anyone wishing to 
reassemble to another 
memory location should 
work in whole pages, since 
some portions must stay in 
the same relative position on 
the page. Reassembly to start 
at address 4000, say, is 
relatively easy, but reassem- 



of microinstructions at 
address 1A80. At 1514, the H 
position in the table, enter 
82. This 82 is derived from 
80, the ADL of the string 
address, plus 2, the page off- 
set from the base page 18. 
Now, enter a suitable string 
of microinstructions such as 
in Program C to solve your 
equation. 



1A80 


32 


Set up to call a string as subroutine 


1A81 


BO 


Call exponent string to get e**X 


1A82 


D4 


Enter (make a duplicate copy in Y) 


1A83 


32 


Set up to call string as subroutine 


1A84 


48 


Call invert string to get e**-X 


1A85 


04 


Subtract 


1A86 


12 


Move stack down after arithmetic 


1A87 


DC 


Recall number 2 


1A88 


08 


Divide 


1A89 


12 


Move stack down after arithmetic 


1A8A 


00 


End 

Program C. 



Address 

12F2 

12F9 

14C0 

14C7 

14CE 

1531 

1538 

153F 

1546 

154D 

11BA 

11C1 

11C8 

11B3 

11AC 

152A 



Constant 



1 
-1 

2 

3 

5 
-7 
10 

e 

pi 

In 2 
log e 
SQRT2 
4 

0.5 
1 + 



address table. The location 
and hex values of the pre- 
programmed constants are 
Vnuwn St* TafcAe 4. 

What Happens When You 
Press a Key? 

When a function key is 
pressed, the ASCII value is 
used to look up a coded 
address in the table starting at 
1500. The coded address 
refers to every fourth address 
in pages 18, 19, 1A and 1B. I 
have preprogrammed func- 
tions in the first two of these 
pages, leaving pages 1A and 
1B for your own functions. 
At selected addresses in pages 
18 and 19 are strings of 
microinstructions, each string 
ending in 00 to signal the end 





Val 


ue (hex) 








00 


00 


00 


00 


00 


00 


00 


80 


40 


00 


00 


00 


00 


00 


7F 


80 


00 


00 


00 


00 


00 


81 


40 


00 


00 


00 


00 


00 


81 


60 


00 


00 


00 


00 


00 


82 


50 


00 


00 


00 


00 


00 


82 


90 


00 


00 


00 


00 


00 


83 


50 


00 


00 


00 


00 


00 


81 


56 


FC 


2A 


2C 


51 


5E 


81 


64 


87 


ED 


51 


10 


B2 


7F 


58 


B9 


0B 


FB 


E8 


E6 


7E 


6F 


2D 


EC 


54 


9B 


92 


80 


5A 


82 


79 


99 


FC 


E4 


82 


40 


00 


00 


00 


00 


00 


7F 


40 


00 


00 


00 


00 


00 


80 


40 


00 


00 


00 


00 


20 



Table 4. Preprogrammed constants. 



1808) is called by the main- 
line program. This exit string 
recalls a rounding constant a 
little bigger than 1, multiplies 
by X, converts the product to 
decimal, outputs the scien- 
tific format and restores the 
original contents of the stack. 
Note that rounding is applied 
only to the number being 
displayed and not to any 
binary registers, so that 
accuracy is maintained. For 
the purist, rounding can be 
easily disabled, but I hate to 
decode a string of nines! 

A common entrance string 
is called by the mainline pro- 
gram, but it is not required at 
present and is disabled by the 
00 at address 1800. 

Because of the unique 



bly to start at address 4080 
would be quite a chore. 

A Sophisticated Example 

When you have seen what 
the basic program will do, 
you may wish to calculate 
other functions. Let's say you 
want to preprogram for 
sinh(X), obtained by using 
the equation in Example 2. 



sinh(X) = (e**X - e**-X)/2 
Example 2. 



Suppose you wish to use the 
H key for this function, and 
you wish to enter the string 



With this short string, you 
can get sinh(X) each time the 
H key is pressed, or whenever 
the string is called by another 
string. Strings can be de- 
bugged by replacing any 
micro with 00 to stop the 
action at that point, and then 
pressing K to examine the 
stack. 

A complete manual giving 
the details of this system, and 
including a documented 
listing of the program, is 
available from The Bit Stop, 
P.O. Box 973, Mobile AL 
36601, for $20 postpaid. 
Tapes are also available. 

Encoding by use of micro- 
instructions makes for a 
memory-efficient system, 
since each can call a machine- 
language subroutine using 
only one byte. Further, these 
microinstructions can set up 
loops to repeat a string as 
many times as desired, and 
can even call other complete 
strings as subroutines. All 
these features are illustrated 
in the arctan routine, which is 
about 60 bytes long, but 
results in calling some 200 
machine-language subroutines 
before execution is complete. 

My thanks go to Felton 
Mitchell, who got me off my 
can to write this, and who 
very kindly dumped off the 
hard copy. ■ 
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Crash Landing ! 



a real-time Lunar Lander game 




Mark Borgerson 
325 NW 9th #3 
Corvallis OR 97330 



Address 


Hex Data 


Decimal Data 




Source Code 


A014 


(Data Storage) 


Address is 409 


80 10 




A015 


5F 


95 




CLRB 


A016 


86 34 


134 52 




LDAA #$34 


A018 


B7 8017 


183 128 23 




STAA $8017 


A01B 


B6 8016 


182 128 22 




LDAA $8016 


AOIE 


5C 


92 




INCB 


AOIF 


85 01 


133 1 




BITA #$01 


A021 


27 F8 


39 248 




BEQ (A01B) 


A023 


F7 A014 


247 160 20 




STAB $A014 


A026 


86 3C 


134 60 




LDAA #$3C 


A028 


B7 8017 


183 128 23 




STAA $8017 


A02B 


39 


57 




RTS 


Program 2. Machine-Language code for the A-D convenor. 



Previously we ran an article 
on the Lunar Lander game by 
Jim Huffman, and for that 
reason I was a little reluctant 
to run another one so soon. 
But, after reading Mark's 
version I just couldn't hold it 
back. It's neat! A real-time 
version using analog-to-digital 
conversion which adds a 
whole new dimension to the 
game! Mark's article in Issue 
No. 3, entitled "Only Five 
Senses," describes the A/D 
circuit used. — John. 

The Lunar Lander game 
described here uses 
many of the features of 8K 
BASIC along with an A-D 
convertor to provide a game 
which is quite different from 
the usual game of this sort. In 
this game the lunar lander 
module comes under the 
control of the player at an 
altitude of 5000 meters and 
the amount of fuel to burn in 
each 2-second interval is set 
by a voltage input to the A-D 
convertor. At the end of each 
interval the computer will 
print out the number of 
seconds since the start of the 
game, the altitude in meters, 
the speed in meters/sec, the 
number of kilograms of fuel 
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remaining and the burn rate 
in the interval. At the end of 
the game the computer will 
give you the time of landing 
(or impact), the landing 
velocity in kilometers per 
hour and the number of kilo- 
grams of fuel remaining. You 
will also be rated on your 
proficiency as a pilot. 

The BASIC program to 
accomplish these things is 
listed as Program 1 . There are 
some features of this program 
which need more explanation 
than is given in the REM 
statements in the program. 
The first thing to note is that 
there are no built-in playing 
instructions in the program. 
There are several reasons for 
this, but the most important 
reason is that such instruc- 
tions use up a lot of memory. 
I realize that most of the 
games you will find in the 
more popular books on com- 
puter games include built-in 
instructions, however, most 
of these games were written 
for use on time-sharing net- 
works, not for home com- 
puters. These two types of 
computer systems require 
different approaches to pro- 
gram documentation. A home 
computer is seldom used very 
far from the documentation 
notebook or hard copy of the 
instructions. A time-sharing 
terminal can be located many 
miles from the computer and 
the hard-copy instructions for 
a program. In this case it is 
really necessary that the 
program be entirely self- 
supporting. In the case of the 
game designed for the home 
computer, the completely 
self-supporting program will 
require as much as twice the 
program storage capability. 
This means a larger invest- 
ment in memory and longer 
loading times with slow 
mass-storage devices. All in 
all, I think that it is much 
simpler to keep this issue of 
Kilobaud handy and refer to 
it whenever you need more 
information about the game. 
If you keep a separate note- 
book for your game pro- 
grams, a trip to the nearest 
photocopier will preserve 
your magazine intact while 



excerpting the necessary 
information for the note- 
book. 

You have already been 
introduced to a second 
feature of this program in the 
first part of the article. That 



feature is the use of metric 
units in the program. I 
happen to use metric units in 
my work every day. If the 
metric system is a mystery to 
you, all I can say is that it's 
about time you started learn- 



ing about meters, kilometers 
and kilograms! The United 
States is not exactly rushing 
towards metrification, but 
the metric system is showing 
up in more and more applica- 
tions around the country. It 



0001 REM LUNAR LANDER GAME WITH ANALOG CONTROL OF ENGINE. 

0002 REM MARK BORGERSON, JANUARY, 1977. 

0003 REM WRITTEN FOR SWTPC 8-K BASIC MACHINE WITH MINIMUM 

0004 REM OF 9K OF MEMORY AVAILABLE. 

0005 RESTORE 

0008 REM DATA FOR A-D CONVERSION. WILL LOCATE A-D SOFTWARE 

0009 REM AT ADDRESS A015(HEX). 

0010 DATA 40980,95,134,52,183,128,23,182,128,22,92,133,1 
0015 DATA 39,248,247,160,20,134,60,183,128,23,57 

0020 REM START A-D SETUP BY READING DECIMAL ADDRESS. 

0025 READ Al 

0030 REM DATA STORAGE LOOP 

0035 FOR 1=1 TO 23 

0040 READ Dl 

0045 POKE( A1+I,D1) 

0050 NEXT I 

0051 REM NOW POKE ADDRESS OF A-D ROUTINE SO "USER" WILL KNOW 

0052 REM WHERE THE ROUTINE IS LOCATED. 
0055 POKE( 103,160) 

0060 POKE( 104,21) 

0061 REM SETUP OF A-D ROUTINE IS FINISHED. 

0064 REM HERE IS INITIAL DATA FOR LUNAR LANDER. 

0065 DATA 5000,100,3000,13000,1.65,0,0 
0070 READ H,V,F,W,G,T,B 

0074 REM NOW SET INTERVAL BETWEEN PRINT-OUTS IN SECONDS. 

0075 1=2 

0079 REM PRINT A "HOME UP" AND "ERASE SCREEN" FOR TVT-S. 

0080 PRINT CHR$(16);CHR$(22); 

0085 PRINT "***LUNAR LANDING SIMULATOR***" 
0090 PRINT "DESCENT ENGINE TO MANUAL CONTROL" 
0095 PRINT "SEC ALT SPEED FUEL BURN RATE" 
0100 PRINT 
0105 PRINT T; TAB(6);H;TAB(12);V;TAB(18);F;TAB(26);B 

0108 REM DETERMINE AMOUNT OF FUEL TO BURN PER SECOND BY 

0109 REM CALLING A-D ROUTINE AND SCALING RESULT. 

0110 B=USER(0)+INT((PEEK(40980)-l)/2.4) 
Oil 5 IF F < =0 THEN B=0 

0119 REM TOTAL ACCELERATION IS BALANCE BETWEEN G AND THRUST. 

0120 A=G-1200*B/W 

0124 REM COMPUTE NEW AMOUNTS OF FUEL AND TOTAL WEIGHT. 

0125 F=F-B*I 
0130 W=W-B*I 

0134 REM COMPUTE NEW ALTITUDE. 

0135 H=H-V*I-.5*A*I*I 

0139 REM ROUND OFF HEIGHT TO A REASONABLE NUMBER OF DIGITS. 
0145 H=INT(H*10-K5)/10 
0150 IF H >10 H=INT(H+.5) 

0154 REM COMPUTE NEW VELOCITY. 

0155 V=V+A*I 

0160 V=INT(V*10+.5)/10 

0164 REM AUTOMATIC TOUCHDOWN WHEN HEIGHT IS LESS THAN 1 M. 

0165 IF H <1 GOTO 185 

0170 IF F <0 PRINT"FUEL EXHAUSTED" 

0171 IF F<0 F=0 
0175 T=T+I 
0180 GOTO 105 

0185 PRINT "***CONTACT***" 

0189 REM COMPUTE TIME OF LANDING. 

0190 D=HV+SQR(V*V+H*A*2))/A 

0194 REM PRINT CLOSING MESSAGES AND EVALUATE PERFORMANCE. 

0195 PRINT "TOUCHDOWN AT ";T+D;" SECONDS." 

0200 PRINT "LANDING VELOCITY = "; V*3.6;" KM /HOUR." 

0205 PRINT F;" KILOGRAMS OF FUEL LEFT." 

0210 IF V>.5 GOTO 225 

0215 PRINT "CONGRATULATIONS! AN EXCELLENT LANDING." 

0220 GOTO 250 

0225 IF V > 5 GOTO 240 

0230 PRINT "A LITTLE ROUGH, BUT YOU MADE IT." 

0235 GOTO 250 

0240 PRINT "YOU BLEW IT!" 

0245 PRINT "APPROPRIATE CONDOLENCES WILL BE SENT TO YOUR FAMILY." 

0250 INPUT "WANT TO TRY AGAIN",A$ 

0255 IF A$="YES" GOTO 5 

0260 END 

Program 1. Lunar Lander Game in SWTPC 8 K BASIC. 
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***LUNAR LANDING SIMULATOR*** 

DESCENT ENGINE TO MANUAL CONTROL 

SEC ALT SPEED FUEL BURN RATE 






5000 


100 


3000 





2 


4798 


102 


2986 


7 


4 


4592 


104 


2972 


7 


6 


4383 


105. 3 


2950 


11 


8 


4171 


106.6 


2928 


11 


10 


3957 


107. 5 


2902 


13 


12 


3741 


108.4 


2876 


13 


14 


3524 


109. 1 


2848 


14 


16 


3305 


109. 6 


2818 


15 


18 


3085 


110. 1 


2788 


15 


20 


2864 


110. 6 


2758 


15 


22 


2642 


111. 1 


2728 


15 


24 


2419 


111. 6 


2698 


15 


26 


2195 


112.1 


2668 


15 


28 


1970 


112. 6 


2638 


15 


30 


1747 


110.8 


2584 


27 


32 


1529 


106.9 


2508 


38 


34 


1321 


101.2 


2414 


47 


36 


1128 


92. 3 


2288 


63 


38 


953 


82.9 


2158 


65 


40 


797 


73. 2 


2026 


66 


42 


661 


62 .9 


1890 


68 


44 


547 


50.7 


1736 


77 


46 


458 


38. 3 


1582 


77 


48 


393 


26.9 


1440 


71 


50 


349 


17. 6 


1320 


60 


52 


323 


8.2 


1200 


60 


54 


315 


-0. 5 


1088 


56 


56 


315 


0.4 


1066 


11 


58 


313 


1.3 


1044 


11 


60 


310 


2 


1020 


12 


62 


308 


-0.1 


970 


25 


64 


308 


-0.3 


938 


16 


66 


308 


-0. 1 


910 


14 


68 


308 


0.6 


886 


12 


70 


306 


1.9 


868 


9 


72 


301 


3.2 


850 


9 


74 


293 


4. 5 


832 


9 


76 


283 


5.8 


814 


9 


78 


270 


7.3 


798 


8 


80 


254 


8.6 


780 


9 


82 


236 


9.2 


756 


12 


84 


217 


9.8 


732 


12 


86 


197 


10. 6 


710 


11 


88 


175 


11. 7 


690 


10 


90 


151 


12. 8 


670 


10 


92 


127 


11. 6 


630 


20 


94 


110 


5.9 


550 


40 


96 


100 


3.7 


502 


24 


98 


93 


3.6 


472 


15 


100 


86 


3.2 


440 


16 


102 


79 


3.5 


414 


13 


104 


71 


4.3 


392 


11 


106 


61 


5. 5 


374 


9 


108 


49 


6.7 


356 


9 


110 


34 


8.4 


342 


7 


112 


16 


9.8 


326 


8 


***CONTACT*** 








TOUCHDOWN AT 114. 301117 SECONDS. 


LANDING VELOCITY = 32.04 KM/HOUR. 


290 KILOGRAMS OF FUEL LEFT. 




YOU BLEW IT! 








APPROPRIATE CONDOLENCES WILL BE SENT 


YOUR FAMILY. 








WANT TO TRY AGAIN? 







Fig. 1. Sample run of game. 



is definitely time that it 
started to appear in the home 
computer environment. As a 
matter of fact, a good pro- 
grammed-learning type 
computer game which teaches 
the metric system might earn 
you some very handy 
American dollars when you 



send it in to Kilobaud. 

The lunar lander game 
itself is not too complicated 
once you get into the part of 
the program which simply 
plays the game for you (lines 
65-255). That part of the 
program is based on some 
elementary laws of motion 



which you can verify in any 
book on basic physics. The 
calculations of the new 
velocity, altitude and fuel 
reserves are carried out in a 
loop which continues until 
the altitude is less than one 
meter. At this point you can 
imagine that the engines are 
automatically shut off for 
you. 

Lines 5 to 65 in the pro- 
gram contain the implementa- 
tion of the analog-to-digital 
conversion routine. The oper- 
ation of the analog-to-digital 
con vert or was covered in an 
earlier article in this maga- 
zine. For this program the 
machine-language routine is 
loaded at address A01516- 
This places the routine in the 
memory associated with the 
MIKBUG® operating system 
and leaves the rest of your 
RAM memory available for 
BASIC and the program. The 
machine-language routine is 
loaded into memory with the 
FOR-NEXT loop in lines 
35-50. The hexadecimal code 
which will appear in memory 
is shown in Program 2. This 
routine assumes that your 
A-D input will be on channel 
one and that the A-D con- 
venor uses a parallel input 
port at address 8018. If your 
A-D input is at another ad- 
dress, you will have to change 
the data statements so that 
the appropriate machine- 
language routine is loaded. If 
this seems to be too much 
trouble, you can simply 
eliminate program lines 10 to 
60, use the PATCH command 
and load the hexadecimal 
code with MIKBUG. 

As it appears here, the 
BASIC program requires 
about 9K of memory. If you 
want to try to squeeze it into 
an 8K machine, you can try 
eliminating lines 10-60, 85 
and 90. Then try shortening 
all the text output in the 
PRINT statements. You 
should also note that the 9K 
estimate does not include any 
of the REM lines. As you can 
probably guess from the line 
numbers, I add these com- 
ments when the program is 
debugged and running. When 
I enter a program from a 



magazine into my computer, 
I usually don't type in the 
REM statements. This all goes 
back to my philosophy of 
keeping the documentation in 
the notebook, not in the 
computer memory. 

Now for a few final notes 
before your first try at the 
Lunar Lander game. The 
input to the A-D convertor 
should be taken from a 
potentiometer connected 
across a 5 V supply. You can 
use almost any potentiometer 
with a total resistance of 
more than one thousand 
Ohms. Simply connect one 
end to the 5 V supply, the 
other end to ground and the 
wiper to the A-D input. If 
you have some problems with 
the touchiness of the control 
when your velocity is low and 
you only need a little thrust, 
try using a logarithmic taper 
potentiometer (sometimes 
called an audio taper) at the 
input. If you connect the pot 
properly, it will spread out 
the response in the low thrust 
region and compress it in the 
high thrust region. 

The first thing you will 
notice about this game is that 
it illustrates very well why it 
takes several years to 
properly train an astronaut. 
This game is not trivial! It 
may take you quite a while to 
achieve your first successful 
landing. The sample game I 
have shown (in Fig. 1) is the 
result of my fifth game 
today. As you can see I 
managed to crash at about 32 
km /hour. If you want to 
imagine that your capsule can 
take that type of shock, you 
can change the limits in the 
program to allow higher land- 
ing velocities. 

If your terminal is a Tele- 
type running at 10 characters 
per second, changing the 
value of I in line 71 to 5 will 
put the game back into a real 
time mode. It will also cut 
down the amount of paper 
used in a game. I guess that's 
enough training for now. It's 
now time to learn by doing! 
And remember, as the 
Ancient Aviator would say, 
"Any landing you can walk 
away from is a good one! 



I* 
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~ only $35 

Don Lancaster's ingenius design provides software 
controllable options including: 









• Scrolling 

• Over 2K on-screen characters with only 

3MHz bandwidth 

• Full performance cursor 

• Variety of line/character formats including 
16/32 , 16/64 .... even 32/64 

• User selectable line lengths 

TELL ME MORE! 






( ) Send instruction manual for the TVT-6 Kit 
with full operational details. $1 enclosed. 

( ) SEND FREE CATALOG 
MAIL TODAY To: 



Name: 



Address: 



City: 



State: 



Zip: 







ELECTRONICS, INC. DEPT. 10- K. 1020 W.WILSHIRE BLVD., OKLAHOMA CITY. OK 73116 
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^\ /PRODUCTS 



THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. PrOVOIl Qtldllty Factory tested products only, no re-tests 
or fallouts. Guaranteed money back. We stand behind our products. 



2. Same Day Shipment 



All orders will be shipped 




MOTOROLA 
6800 

COMPATIBLE 
MODULES 

MEK6800D2KIT $235.00 

9601 16 Slot Mother Bd. $175.00 

9602 16 Slot Card Cage 72.00 
9610 Proto Board 36.00 
9615 4K EPROM Module (1702A) 350.00 
9615K 4K EPROM Kit Module 275.00 
9620 16 Port Parallel I/O 375.00 
9626 8K Static RAM Module 350.00 
9626K 8K Static RAM Kit 275.00 
9650 8 Port Duplex Asyn Serial I/O 395.00 
Connectors $6.50 16/72.00 
All assembled & tested not Kits 

PLUS MOTOROLA TV MONITORS-PRIME 
Model M3003-L01 12" display $219.95 
Model M2000 155 9" display $199.95 

Add $10.00 for shipping 



AMI 
EVK99 

only 
$133.00 



EVK 99 Kit ... 
EVK 99 EX expanded 
Universal Kluge Board 
16K Byte RAM Board 
6 Slot Motherboard . 
Extender Board . . 
Video Board . . . 
Connectors . . $6.50 
Solid Frame Chassis . 
Frame Chassis . . . 
Micro Assembler ROM 
Proto ROM .... 
Tiny Basic Papertape 
Tiny Basic EPROM . 




$133.00 

449.95 

95.00 

75.00 

35.00 

45.00 

95.00 

12/59.95 

120.00 

69.95 

30.00 

30.00 

20.00 

125.00 



same day as received. 
RAM'S (cont.) 

4096 16 pin 4.95 

2107B 4 4 25 

MM5261 3.95 

MM5262 1.96 

MM5280 4 95 

8599 . 188 

P3101 295 

5101C E 9 95 

3107 3 95 

1101 1 95 

1103 196 

4008 L 2 95 

FLOPPY DISK 

MPD 372 S55 00 

WD1771 Floppy 59 95 

Application notis mcluriVtl 

CHARACTER GENERATORS 

R032513 Upper $1095 

R032513 Lower 9 95 

HD0165 995 



CLOCK CHIPS 

MM5313 . . . 

MK 50250 . . . . 

MM5314 . . . . 

MM5316 . . . . 



MICROPROCESSORS 

Z 80 

Z80A 

,E 8 (3850) 

2650 

CO1802 

8080A 

8085 

8008 1 

2901 

2901A 

TMS 9900JL 

CP1600 

6502 

IM6100 

680OP 

6802P 

SUPPORT DEVICES 

3881 (Z80PIO) . . 

3882 (Z80CTC) 

3851 IF8 Program .... 
3853 (F8 Memory I/O) . . . 

8212 8 bit I/O 

8214 Priority Interrupt . . . 

8216 Bus driver 

8224 Clock Gen 

8224 4 4MH/ CLK Gen . . 
8T26 Busdnver 



S24 95 
34 95 
19 95 
2495 
1995 
1295 
29 95 
1495 
21 95 
29 95 
89 95 
39 95 
19.95 
29 95 
2495 
32 95 



S1295 

1295 

1495 

1495 

350 

995 

375 

595 

1295 

225 



SUPPORT DEVICES 

8226 Busdnver . . 
8228 Sys Controller . 
8238 Sys Controller . 
8251/9551 Prog. Comm 
8253 Interval Timer . 
8255/9555 Prog. Periph 
8257 DMA Control 
8259 Prog. Interrupt 
6810 1 128x8 RAM 
6820 PIA . . 

6834 1 EPROM 4K . 
6834 EPROM 4K . . 
6850 ACIA .... 
6852 Serial Adapter . 
6860 Modem . . . 
6862 RPS Modulator 
6871B 10 MHz Clock 
6880 MPU Busdnver 
68 Minll Mimbug 2 . 
68 M.nlll Mimbug 3 
6831/10224 Micro Assembler 
6831/11003 Proto Rom 
1821SCD IK RAM . . . 
1822SCO 256 x 4 RAM 
1824CD 32 x 8 RAM . . 
1852CD 8 bit I/O . . . 

1856CD I/O 

1857CD I/O 



(cont.) 

3.95 

795 

9.95 

11 95 

21 95 

11.95 

3295 

32.95 

4.95 

8.95 

14.95 

16.95 

995 

11.95 

14.95 

. 17.95 

26.95 

295 

4995 

. 7495 

Rom 30.00 

30.00 

1595 

1695 

995 

10.95 

895 

895 



PROM'S 

2708 

1702A 

17026 

5204 

6834 

6834 1 

82S126 

8223 

5203 

Programming Available 

RAM'S 

21L02 1450ns) . . 

21 L02 (250ns) . . 

21021450ns) . . . 

21021650ns) . . . 

2102(1 sec) . . . 



S1995 

7.95 

4.49 

1695 

1695 

1495 

4.50 

295 

695 



$1.75 
2.25 

1.69 
1.59 

1 40 



KEYBOARD ENCODERS 

AY52376 S14 95 

AY536O0 14.95 

UARTS/USRTS 

AY51013A (5V) S 5.50 

TR1602B (5V) 5 50 

AY51014I5 14V) 8 95 

AY51015(5V) 9 95 

IM6402I5V) 12.96 

IM6503 (5V» 12 95 

S2350 1095 

WD 167 IB Astros 29 95 

BAUD RATE GENERATORS 

MC14411 $11.95 

WD1941 Dual 9.96 

34702 1395 



2112. . . . 
2101 .... 
21L01 . . 

74C89 . . 

74S189 

7489 .... 
4116 16K . . 
TMS4060 22 pin 
WD4060 22 pin 



2 95 

2 95 

3 95 

4 95 
2 95 
1 88 

34 95 
4 25 
3.25 



TV CHIPS 

MM5320 TV Synch. . . . 
MM5369 Pretcaler . . . 
MM57100 Game Chip . . 
MM57104 Clock .... 
LM 1889 Modulator . . . 
CW300 Saw Function . . 
AY 38500 1 TV Game . . 
AY 38600 1 Color TV Game 
AY 3861 5 1 Color Converter 
AY 38700 1 Tank Chip . . 

ORGAN CHIPS 



5 7 95 
3 95 

1695 
3.75 
3.95 
1.50 
9 95 

24 95 
8.95 

29 95 



LOGOS I THE BEST 8K RAM KIT 




Assembled & Tested $199.95 
Kit Price Only $149.95 

Features: 
Lowpower 21L02, 450ns, Dip Switch 
Selectable addressing down to 256 
Byte blocks. No wait states, fully 
buffered, battery back-up. 

|^C Plus the first 32K Static Memory 
Board Uses 2114 4K RAMS 
16K . . . . $549.00 
24K . . . . 729.00 
32K . . . . 945.00 



DATA BOOKS 

NSC Digital $ 3.95 

NSC Linear 4.95 

NSC Linear A/N Vol. I 2.95 

NSC Linear A/N Vol. II 2 95 

NSC CMOS 2.95 

NSC Audio 2.95 

NSC Voltage Reg 2.95 

NSC Memory 3.95 

Intel Data Book 4.95 

NSC Special Functions 3.25 

NSCMos/LSI 4.25 

NSC Transistors 2.96 

lasis Microprocessor Handbook .... 7.95 

lasis Complete up Learning Course . . . 99.50 

Intel MCS80 Manual 4.95 

Intel MCS40 Manual 4.95 

AMI MOS Catalog 2.95 

Raytheon Linear 2.95 

Raytheon Quads/Duals 1.95 

New G I mos 4.95 

Osborne Introto Microputer Vol. I . . . 7.50 

Osborne I ntroto Microputers Vol II . . 12.50 
Osborne 8080 Programming for Logic Design 7.50 

Osborne 6800 Programming 7.50 



SPECIALS 

MCT2 $ .89 

2N3638A 5/1.00 

2N3640 5/1.00 

2N2369A 5/1.00 

2N3692 5/.1.00 

MSPS4318 5/1.00 

MPS5401 5/1.00 

MPS6518 5/1.00 

MPS6544 5/1.00 

MPS3568 5/1.00 

MPS6522 5/1.00 

MPS404A 5/1.00 

2N5462 5/1.00 

MPS3642 5/1.00 

MPS6571 5/1.00 

MPS3693 5/1.00 

MPS6530 5/1.00 

MPS3646 5/1.00 

7525J 50 

7524J 60 

74S258 60 

7489 1.49 

74145 60 

74H55 19 

715DC 1.49 

74199 1.00 

Plus huge backup inventory 
with special pricing for 
VOLUME requirements. 
Call for a quotation 



BRIDGE SPECIAL 



MDA 952-2 
MDA 962 3 
KBPC2504 . 



FREE 1977 
CATALOG 56 pages 
Send .25 for postage 



All Shipments FCM or UPS. Orders 
under $100.00 add 5% handling and 
postage. Orders over $100.00 add 2.5% 
handling & postage. Mastercharge/Bank- 
americard/COD accepted w/25% deposit. 
California Residents add 6% tax. Foreign 
Orders add 8% handling. All parts prime 
factory tested guaranteed. Same day 
shipment. Add 25 cents for Data. 



MM5375 495 

A TO D CONVERTORS 

8700CJ $1395 

8701CN 21 95 

8750CJ 1395 

1408L8 5.95 

DISPLAYS/LEDS 

FND 357 (.375) SI. 25 

FND 367 (375) 135 

FNO 500(5001 125 

FND 507 (500) 100 

FLV IIORedled 5/1 00 

FNO 800 (8001 2 50 

FND 807 (800) 2 60 

HP 7730 7 Segment 150 

HP 7340 Hex Display .... 15.95 



uv 

EPROM 

ERASER 

NEW 

LOWCOST 

MODEL 

ERASES 

4 PROMS 

AT ONE TIME 

$59.95 



SOCKETS 

14 Pin ww 
16 Pin ww 
18 Pin ww 
22 Pin ww 
24 Pin ww 
40 Pin ww 
8 Pin S/T 
14 Pin S/T 
16 Pin S/T 
18 Pin S/T 
22 Pin S/T 
24 Pin S/T 
28 Pin S/T 
40 Pin S/T 



NEWCTS 
DIPSWITCHES 



85 
1.25 
.17 
.20 
.22 
.31 

35 
.41 

49 

63 



CTS2064 
CTS2065 
CTS2066 
CTS2077 
CTS2088 
CTS2099 



$1.75 
$1.75 
$1 75 
$1.75 
$1 95 
$1 95 



CONNECTORS 

S100BUS W/W IMSAI 
S100 BUS S/T IMSAI 
SI 00 BUS W/W ALTAIR 
S100 BUS S/T ALTAIR 
RS232 25 Pin Male DB25P 
PS232 25 Pin Female DB25S 
Plastic Hood 
IMSAI Card Guides 



$5 00 
5.00 
550 
5.25 
3.50 
3 95 
.75 

4/1.00 



CTS209 10 SI 95 

NEW 

CATALOG 

NOW 

AVAILABLE 



CRYSTALS 

iomh 3 

20MH, 

2 097152MH 3 

2.4576MH, 

3579545MH 3 

40MH- 

4 194304MH 3 

4.91520MH 3 

5.0MH 3 

57143MH 3 

60MH, 



RS232 
CONNECTOR 

SET 
WITH HOOD 

6.50 



5.85 
585 
5.85 
5.85 
395 
495 
595 
595 
495 
595 
4.95 



18 OMH3 

18.432MH 3 

20.0MH 3 

22.1184MH, 

27.000MH 3 " 

36.000MH 3 

48 000MH, 



495 
4.95 
495 
495 
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495 
595 
595 
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COMPUTER KITS & SYSTEMS 


MEK6800D2 Kit . . . . 


$235.00 


KIM1 6502 


. . 245.00 


EVK99 6800 Kit . . . . 


. . 133.00 


Intercept Jr. 6100 Kit . . 


. . 281.00 


lasis 8080 Computer Book 


. . 499.00 


NSC SC/MP Kit ... . 


. . 99.00 


NSC Keyboard Kit . . . 


. . 95.00 


Low Cost S 100 BUS with 8 slots 


& Power Supply . . . 


. . 159.95 


8K Ram Kit (Logos 1) . . 


. . 149.95 


Byteuser 8K Eprom Kit 


. . 64.95 


ZPU Kit (Z80) .... 


. . 295.00 


TDL ZPU Kit (Z80) . . . 


. . 269.00 


Tarbell cassette I/O . . . 


. . 115.00 


S100 8 slot Motherboard with 




connectors (expandable) 


. . 69.95 


S100 Extender Board . . 


. . 15.95 


S100 Proto Board . . . 


. . 27.95 


Vector 8800 Proto Board . 


. 19.95 


IMSAI 8080 w/22 slot . . 


. 699.00 




. 595.00 


TDL XITAN alpha 1 . . 


. 769.00 


Computalker 


. 385.00 


Hevristics Speechlab . . . 


. 299.00 


SOROC IQ1 20 Terminal . . 


. 995.00 


8K Ram Board (Logos) . . 


. 28.95 




. 24.95 


S100 32K Ram Kit ... . 


. 945.00 


Bytesaver Kit 


. 145.00 



LOWEST PRICES YET 

2708 Eprom 450 HS .... $19.95 

2716 16K Eprom 36.95 

MK4116(upD416) 16K Ram . 34.95 

Intel 3404 6 bit latch .... 2.95 

21 14 4K Static 12.95 

upD410 4K Static 11.95 

4200A 4K Static 12.95 

1488 or 1489 1.25 

8T97 1.25 

8130 2.45 

8131 2.45 

MH0026CN 2.50 

8833 1.85 

8835 1.85 

74367/74368 6/5.00 

WD 4060 4K Ram 3.25 

1702A6 10/32.95 

75452 10/2.50 

8T26 2.25 

H RAM 64 bit Ram 75 

78L05 Volt. Reg only .59 

LM318H 1.00 



BYTEUSER 8K EPROM WITH 
POWER ON JUMP/RESET JUMP 
USES 2708 

Byteuser Kit only $ 64.95 

PCBonly 24.95 

8K Eprom ((8X2708)) .... 125 00 



ADVANCED 
=- COMPUTER 
KMXJCTS 



SPECIALTY CHIPS 


MPD371 Mag. Tape Control . . $49.95 


AYS 3550 4% DVM .... 


24.95 


MK5007/MK5009 Counter . 


6.95 


AYS 3507 DVM 


12.95 


ICM7208IPI Ctr./Disp/Driver . 


16.95 


ICM7045IPI Stop Watch . . . 


18.95 


G115M, Intersil Analog Switch 


1.50 


Retail pricing may vary from Mail Order Pricing. I 



P.O.BOX 17329Q 
Irvine, California 92713 
New Phone (714) 558-8813 
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V-/UIA8VNCED 
^■MPRODUCTS 



THE FIRST TO OFFER PRIME PRODUCTS Tp THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. PrOV©n Qildllty Factory tested products only, no re tests 
or fallouts. Guaranteed money back. We stand behind our products. 



FEATURING THESE 
FINE PRODUCTS 

I MSA I 

PROCESSOR TECH. 

APPLE 

DIGITAL EQUIPMENT 
CORP. 

KIM/I 

MOTOROLA 

UV PRODUCTS 

NATIONAL 

MOSTEK 

PERSCI 

VECTOR 

AP PRODUCTS 

OK WIREWRAP 

TDL 

MICROSOFT 

CIRCUIT ASSEMBLY 

MOLEX 

ALPHA MICROSYSTEMS 

BISHOP GRAPHICS 

AMI 

SANYO 

FAIRCHILD 

CROMEMCO 

COMPUTALKER 

COMPUTIME 

CONTINENTAL 
SPECIALTIES 

ELEXON 

HEURISTICS 

HUNTER 

INTEL 

OLIVER AUDIO 

S100 PRODUCTS 

AMD 

TEXAS MICRO GAMES 

GENERAL INSTRUMENTS 

SOUTHWEST TECHNICAL 

SEALES 

MINI-MICRO MART 

NORTH STAR 

SOROC 

SMOKESIGNAL 



2. Same Day Shipment 

same day as received. 



All orders will be shipped 



CHRISTMAS 



•- • 



SPECIALS 



8K EPROM BYTEUSER 
EPROM BOARD 

Features Reset and go, Power on 
Jump, S-100 Compatible. 
Complete kit only $64.95. 
Compare to other kits up to $145.00. 
2708's also available 450ns. for $19.95 
or buy 8 with Byteuser board and add 
a mere $125.00 (under $16.00 each). 



COMPUTER BACKGAMMON 

We are well stocked for the hottest 
new computer game for this Christmas 
season. 

Features Touch Mos playing board 
with high intensity LED display read- 
out. Match your wits with the 
computer (Intel 8048 powered). 
Comes complete ready to play, 
carries full factory warranty. $199.95. 
All purchases before Christmas we 
supply free standard backgammon set 
at no additional charge. 



FAIRCHILD CHANNEL "F" 

The ultimate in Video Games 
only $139.95. 

Complete programmable cartridge 
contro'led TV game. Includes every- 
thing for hook-up to standard TV. 
CARTRIDGES 1 THRU 15 
AVAILABLE. Qty. 1-5, $19.95 ea. 
Qty. 6 up, $17.95 ea. 



PERSCI MODEL 277 
DUAL DRIVE 

Yes, we have in stock the best dual 
drive offered in the industry. 
Our price only $1130.00. 
Software & Interfaces also available. 

Put Digital Equipment Corp. 
under your tree!! 

DECWRITER II 

LA36-DK 132 column printer with 
RS232 Interface. Your price 
only $1695 .00. 

APPLE II 

The personal computer. 

Try this: your own Apple II complete 
with 24K of RAM , 8K bytes of ROM, 
keyboard, power supply, two game 
paddles, carrying case, all cords & 
cables. Now priced at $1799.00. 
You save $100.00. 

SOROC IQ 120 

The complete dumb terminal. 

Cursor control block mode upper/ 
lower case. Was $1295.00. Now 
priced at $995.00 completely tested 
and assembled. 

Z-80 CPU KIT 

$169.00. You save $100.00. 
Completely compatible with all TDL 
Software. PC Board is solder masked, 
gold plated fingers and complete 
with sockets. 



SOLAR KITS 

Put solar energy into your Christmas. 



Solar Kit 101 

Consists of solar cell with motor. 
$7.95 

Solar System 102 

Miniature solar power plant con- 
sisting of motor, propeller and solar 
cell all assembled ready to use. 
Just put it in the sun. $11.95 

Solar Inventors Kit 103 

Complete kit of solar cells, wire, 
propellers, motors and instructions 
to build and invent solar technology. 
$13.95 



(J UJ 

S3 

< H 



CO ™ 



Solar Panel 

12 volt solar panel 500ma will charge 
a 6-12 volt battery or run a portable 
tape recorder or transistor radio. (If 
fan desired at $45.00) $190.00 

Solar Powered Dancing Beer Cans 

Place beer can in sun and it starts 
dancing. First of its kind. Good 
demonstration of solar energy. $9.95 

Extra Solar Cells 

Approximately 1" square only $1.75 
each. 



Mastercharge, Visa, B of A accepted. Add shipping charges. No COD's on computer systems. 
COD acceptable under $100.00. All in stock and available for delivery in time for Christmas. 
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^COMPUTER 
ODUCTS 



• :• 



P. O. BOX 17329 
Irvine, California 92713 
New Phone (714) 558-8813 



** Out F.rst 

S«" e a P Fast EdinQf 

I^AnacW 05 
Santa Ana. 



• 



105 



File Structures 
Simplified 



. design your own 



operating system 



David Yulke 
121 Liberty Ave. 
Selden NY 11784 



For those of you sitting 
around contemplating the 
writing of your own disk 
operating system let me 
suggest Dave's article as an 
easy-going introduction to 
the file management end of 
the project Dave is a Soft- 
ware Engineer for Applied 
Digital Data Systems. — John. 



File structures, like so 
many areas of com- 
puters, can be a black art, the 
design being left to high-level 
software people. The purpose 
of this article is to make this 
subject as understandable as 
possible. This will be done 
while attempting to keep the 
buzzwords to a minimum. 

In the world of software, I 
have found, by much painful 
experience, that before you 
can flowchart your program a 
specification must be 
acquired. This specification 



would describe what the end 
result of your programming 
efforts should be capable of 
doing. It could be entirely 
your own requirements or, 
more likely, a mixture of 
what others have and what 
you want. Deciding on a file 
structure is no exception. 

The File Structure — What is 
it? 

The standard floppy disk 
sold today is capable of 
storing 256,256 bytes of pro- 
gram or data using the stan- 
dard IBM format. This 
storage space is physically 
organized as 77 tracks, each 
having 26 sectors. A sector is 
128 bytes long. If you want 
to store more than one pro- 
gram on a diskette, you will 
be confronted with two prob- 
lems. First, you will need a 
means of locating them. 
Second, if these programs are 
to be longer than one sector, 
you will need a method of 



linking sectors together to 
form a continuous stream of 
storage. A file structure is, 
therefore, a description of 
how programs are stored on a 
mass storage device such as a 
floppy disk. 

The file structure, regard- 
less of how simple or com- 
plex it may be, should solve 
both these problems for you. 
As a minimum, it should have 
an index area to store pro- 
gram or file names and their 
locations on the disk. If con- 
tiguous storage is acceptable, 
you could eliminate the need 
to link the sectors individ- 
ually to a file. You would 
only have to know the start 
track and sector and the end 
track and sector. This is 
efficient only if the data will 
never be added to or deleted. 
For example, using this 
method: If you had four files 
on a disk and deleted the 
second file, you could only 
use the storage space freed 
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for a new file that was smaller 
or the same size as the 
deleted file. 

A better file structure 
would partition the disk into 
logical blocks, or small seg- 
ments of storage. These 
blocks would be allocated to 
a file as needed and freed up 
for a reallocation when a file 
is deleted. You would use a 
bit map of the diskette to 
show the current status of 
each block. A bit map would 
be a group of bytes organized 
so each bit represented the 
status of one block on the 
disk. If the block were active, 
or currently being used to 
store a portion of a file, the 
bit pertaining to that block 
would be a 1. If it were not in 
use, the bit would be a 0. 
However, you must pay for 
this convenience. First, the 
bit map will take up space on 



and write sequential access to 
files. This means you can 
open a file and write data to 
the end or read data from the 
beginning. You can append 
the file but not update it. To 
update a file using this 
method you would have to 
read the file, modify what 
you want, and write that into 
a new file. That sounds easy, 
but suppose you have a file 
100,000 characters long and 



file, you can command your 
system to get the Nth block 
and modify this block alone. 
A practical application of 
random access files might be 
a home accounting system. 
Suppose you have a file for 
each creditor (e.g., electric 
co., phone co., mortgage, 
etc.). If you wanted a report 
on the bills for July last year, 
the system, without random 
access, would have to read 



INDEX ENTRY 

LINK TO FIRST BLOCK 




LINK -BEGINNING CODE 



ET 



BLOCK 
#2 

_s 



rET 



BLOCK 
#3 



+JZH 



E* 



LINK* PREVIOUS BLOCK 



BLOCK 
#4 



J3 



ET 



BLOCK 

#'N' 



DATA 



LINK - 



-T 



(END CODE) 



LINK -NEXT BLOCK 



Fig. 2. Logical view of linked block structure. The beginning and end of 
the file are indicated by special codes instead of the next block address. 



A. Scope or purpose of system 

1. Assembly language and BASIC operating system 

2. Data files requiring random access 

B. File requirements 

1. Maximum file size: 200,000 characters 

(about 200 pages of assembly language source code) 

2. Minimum file size: 100 characters 
(a small BASIC program) 

3. Number of files per diskette: 200 

(would allow multiple file basic accounting system) 

C. Information needed for index display or file maintenance 

1 . Name (up to nine characters) 

2. File attribute flags 

a. write protect 

b. system file 

c. executable binary file 

d. executable BASIC file 

e. assembly source file 

3. File size (in blocks) 

4. Pointer to last character of last block 

5. Pointers required to beginning of file 

Fig. 1. File system specification. 



each file from the beginning 
until it came across the 
month desired. With random 
access of these files, however, 
you could use a block per 
month. Then you would just 
calculate the block number 
for July and command the 
system to seek that block. 

The specification would 
also dictate the maximum 
and minimum file sizes ex- 
pected. As you will see later, 
this will be helpful in deter- 
mining the most efficient 
block size. If you intend to 
use floppy disks, a file would 
be limited to a quarter 
million characters, less the 
overhead required for your 



structure. The smallest file 
might be as small as one 
character. More realistically, 
it might be 100 characters or 
thereabouts. 

You must have an idea 
how many files you will want 
to be able to keep on a single 
diskette. The more files 
desired, the larger the index 
area must be. The index area 
is where you would store, for 
quick access, certain informa- 
tion about each file. If you 
desire quick access to certain 
information about the file on 
a diskette, this should be 
listed in the specifications. 
The information might 
include file name (usually 
from six to ten characters), 
file type (if multiple types are 
supported such as ASCII, 
binary, BASIC, etc.), size of 
the file, date created and 
perhaps date last accessed. 
This will help determine what 
information each index entry 
will need. 

Once you have the specifi- 
cations written, let a fellow 
hobbyist or colleague read 
them and comment. There's 
nothing like another opinion 
to stimulate your own think- 
ing. A typical specification 
might look like that of Fig. 1. 
Remember, the better 
organized your specification 
is, the easier your design will 
be to implement. Attempt to 
leave as few decisions open as 
you can. 

Converting the Specification 
Into a Design 

First you must see what 



the disk. Second, you also 
must come up with a scheme 
to link the blocks that make 
up a file together so the file 
can be read as a contiguous 
block of storage. There are 
many methods of linking; a 
few will be discussed later. 

The Specification - Putting 
Your Idea on Paper 

One of the most important 
considerations here is the 
type of file required to do the 
job you have in mind. A 
simple file structure would 
allow only read sequential 



only want to make one 
change. You would have to 
spend an unreasonably long 
time reading and writing the 
entire file to make a simple 
change. 

A more complicated file 
structure might easily support 
random access of files. 
Random access means what it 
says. If you divide a file into 
blocks on the disk why not 
be able to access any block 
separately and directly with- 
out reading all the blocks in 
the file? If your structure will 
support random access of the 



PREVIOUS MAP 



INDEX ENTRY 




INDEX 



FILE BLOCK 
ADDRESSES 



DATA BLOCKS 



Fig. 3. Logical view of mapped block structure. Note that the maps are 
linked the way the blocks are linked in Fig. 1. The map is actually a 
block from the data block area of the disk. 
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ATTRIBUTE FLAG 










CURRENT 
ENTRY STATUS 










POINTER TO 
START OF FILE 




X . 




FILE NAME 






FILE SIZE 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


13 


14 


15 


16 





16 BYTE ENTRY IN INDEX 



( OPEN J 



SEARCH 
INDEX 
FOR FILE 



Fig. 4. A typical index entry. The most important information here is 
the file name and the pointer to the start of the file. The other 
information is for convenience. 




XIT WITH 
"NOT FOUND 
ERROR 



40 J 



structures are in use today 
and if one of them could 
meet the requirements of 
your specifications. This way 
you might be able to apply a 
proven design to your own 
application and not have to 
create a new design. The "not 
invented here" syndrome can 
only cost you needless time 
in the computer world. Cer- 
tainly there are countless con- 
ventions for larger computer 
systems that are yet to be 
applied to micro systems. If 
you cannot find something 
that will closely satisfy your 
requirements, then you must 
design your own. 

As mentioned, the file 
structure design will involve 
the following decisions: block 



size, index organization, link- 
ing methods and storage 
space management. 

The block size should be 
as small as practical. In our 
specification we want a 
minimum file size of 100 
bytes. Even the smallest of 
BASIC programs are greater 
than 100 bytes. It would 
seem logical to use 128-byte 
blocks in our example then, 
allowing one sector on the 
disk to be one block. The 
disadvantage of such a small 
block size is the overhead 
required to keep track of it 
all. First we need a bit map of 
all the blocks. If we have 
128-byte blocks we would 
have 2002 blocks per disk 
(256,256/128 = 2002). This 



MOVE FIRST 
MAP OF FILE 
INTO RAM SET 
POINTER TO 0. 




SEARCH FOR 
END OF FILE 
MOVE LAST 
BLOCK OF 0ATA 
INTO RAM SET 
POINTER TO 
EOF* 



(READ) 



MOVE FIRST 
BLOCK OF DATA 
INTO RAM SET 
POINTER TO O 




SET FILE 
OPEN FLAG 



C ex,t ) 

Fig. 5. Open file flowchart. 

means we need 2002 bits in two blocks just for the bit 
our map. This would require map. 
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WRITE LAST 
DATA BLOCK TO 
DISK ADJUST 
POINTERS 




(EXIT WITHIN 
ERROR J 



WRITE LAST 
FILE MAP 
TO DISK 




/'EXIT WIThA 

\error J 



UPDATE 
FILESIZE 
IN INDEX 




/'exit with\ 
\error J 



J 



RESET 
FILE OPEN 

FLAG 



l 



C exit ) 

Fig. 6. Close file flowchart. 

You also need a method to 
link these blocks to form a 



file. There are two common 
ways of doing this. One 
would be to have linking 
characters in each block as 
shown in Fig. 2. This would 
mean our usable block size 
would be 124 bytes (128 
bytes less two bytes for the 
previous block address 
pointer and two bytes for the 
next block address pointer). 
With this scheme we could 
browse through a file with a 
minimum of disk head move- 
ment. This is an important 
consideration because head 
movement and load delays 
comprise a large percentage 
of disk access time. 

Unfortunately this would 
mean you would have to read 
the file sequentially up to the 
block you wanted in a 
random access mode. As men- 
tioned before, this could be 
time-consuming. Another 
approach would be to create 
a map of each file. You could 
store each block address in 
this map in the order they 
occur for that file (see Fig. 
3). The maps could be linked 



the same way the data blocks 
were linked in the previous 
example. This way you could 
just read the maps and 
quickly find any block you 
desired in the file. 

Again the trade-off is over- 
head. Using this last method, 
you would use, as overhead 
per file, a minimum of one 
block for the map plus the 
space for the index entry. A 
new map block must be allo- 
cated for every additional 62 
blocks of data. Assuming the 
disk has only one file 
(minimum overhead) you 
would use about 32 blocks 
out of 2002 just for maps 
(2002/62 = 32.29). Actually 
this amounts to less than two 
percent of the usable disk 
area. 

If you didn't plan on any 
small files, you could save 
some overhead by making the 
block size larger. For ex- 
ample, some available disk 
systems allocate disk space in 

13-sector ( 1 / 2 track) blocks. 
These are linked via pointers 

in each block. 



The index area of the disk 
is a very important consider- 
ation. Any information you 
wish to retrieve quickly about 
a file should be here. If you 
store too much information, 
you make a search for a file 
slow and use an unreasonable 
amount of space. 

Besides storing the usual 
file names and pointers in the 
index area, you might want 
the size and certain 
attributes. Attributes are flags 
to show file status such as 
write protect, system file, etc. 

The size would have to be 
modified every time the file 
was written to. This extra 
disk access might not be 
desired; therefore, the file 
size wouldn't be included in 
the index. Some file struc- 
tures, such as IBM's 3740 
(the original floppy disk file 
structure), store a minimum 
of information in the index. 
Others might use a file 
header, which is information 
stored at the beginning of a 
file, before the actual data. 
The software would know to 
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/READ A "\ 
VCHARACTER/ 



READ CHAR 
FROM CURRENT 
BUFFER POINT- 
ER INCREMENT 
BUFFER 
POINTER 




GET NEXT DATA 
BLOCK ADDRESS, 
INCREMENT 
MAP POINTER 



(EXIT, NO A 
ERRORS J 



READ DATA 
BLOCK INTO 
BUFFER SET 
POINTER 




GET NEXT 
MAP ADDRESS 

(IN THIS 
MAP) 




(EXIT WITHIN 
END ERRORy 



READ NEXT 
MAP INTO MAP 
BUFFER SET 
MAP POINTER 



Fig. 7. Flowchart for reading a character from a disk file. 



skip over this information 
when reading the data from 
the file. A block diagram of a 
typical index entry is shown 
in Fig. 4. 

The status byte shows the 
current status of the entry 
position. Separate codes 
should be used for active, 
never used and deleted. The 
deleted entry would be used 
if you were to create a new 
file, but it would be ignored 
if searching for existing files 
in the index. When searching, 
the first never used entry 
position your software comes 
across would indicate the end 
of the active index area. 

Once the basic design con- 
siderations are done and you 
are writing your own soft- 
ware, you should flowchart 
the routines required. These 
would include open, close, 
create a file, delete a file, read 
a character, write a character, 
seek and read a block, update 
current block, increment 
block address, decrement 
block address, etc. It is not 
the purpose of this article to 
flowchart all of these, but we 
will show an example of 
open, close, write a character, 
and read a character in Figs. 5 
through 8. The flowcharts do 
not include any tests for areas 
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such as trying to read a newly 
opened file with no data. The 
degree of such checking used 
would be up to the designer 
and his proposed application. 

When you open a file, you 
would want to check first if 
the file exists. If it does, you 
create, in memory, a map of 
this file and set a flag showing 
that it is open. This map 
could consist merely of a 
pointer, or it could be a large 
map made of all the maps of 
the file. 

Usually it is a compromise 
that keeps the current map in 
RAM. The more information 
you had available in fast 
RAM, the faster and more 
efficiently you could read a 
file. This might be important 
if you are planning on large 
files. Of course the more 
information you have in 
RAM, the more RAM you use 
(those nasty trade-offs again). 

Reading a character from a 
file simply requires walking 
through the file one character 
at a time, calling in new maps 
when required. The end is 
known when the next block 
address is invalid. The actual 
end within the last block 
could be calculated from the 
size stored in the index. 

When writing a character 



you might have to find a new 
block for data, if the current 
buffer becomes full, or even a 
new map block if the current 
map buffer becomes full. 
While attempting to allocate a 
data block or a map block, 
the disk could run out of 
room. 

Because the map blocks 
are assigned as needed, they 
will appear buried in the file 
blocks of the disk, usually 
near the blocks they point to. 
This is good, as it means less 
disk head movement during a 
read operation. 

Close resets pointers if the 
file wasn't written to but 
must save the final block and 
map if any additions were 
made to the file. Also it must 
update the size stored in the 
index. 

The Real Live Example 

Using the above process I 
have written software to 
support a file structure 
similar to that described here. 



It is intended for an operating 
system that will allow up to 
ten open files simultaneously 
and support multitasking. 
This means the system could 
assemble a source file and 
edit another at the same time. 
My system is a home brew 
8080 computer with 36 K of 
RAM, 10K of PROM, CRT 
display (24 lines x 80 char- 
acters), line printer, keyboard 
and dual floppy disks. Thus 
far it has done little else than 
educate me in this field, but 
that alone is well worth the 
money spent. I am about 40 
percent finished with the 
coding/debugging effort of 
this operating system. The 
original planned completion 
date was June, but now it 
looks more like September. 
When and if that date occurs, 
I will consider another article, 
and possibly distribution of 
this software. If anyone else 
is interested or involved in 
such a project, I would like to 
hear from you. ■ 



/Write a "\ 
\character/ 



WRITE CHARAC- 
TER AT BUFFER 
POINTER 
INCREMENT 
POINTER 




1 



(EXIT, NO "\ 
ERRORS J 



WRITE 
CURRENT 
BLOCK 
TO 0ISK 




GET NEXT FREE 
BLOCK SET BIT 
IN BIT MAP. 
RESET BUFFER 
POINTER 




(EXIT WITH^ 
ERROR J 



ENTER NEW 
BLOCK IN FILE 
MAP. INCREMENT 
MAP POINTER 




GET NEXT 
FREE BLOCK 
SET BIT IN 
BIT MAP 




SET MAP LINK 
POINTER IN 
0L0 MAP 
WRITE OLD 
MAP TO DISK 




CLEAR MAP 
BUFFER ENTER 
PREVIOUS MAP 
POINTER IN 
NEW MAP 



1 



Fig. 8. Flowchart for writing a character to a disk file. 




Peripheral Vision is a young, fast-moving company 
that's dedicated to selling reasonably priced 
peripherals for various manufacturers' CPU's. 

So now, when you build your microcomputer 
system, you'll know where to look for all the 
peripherals that will make your system do what it's 
supposed to do. 

Peripheral Vision may be young, but we have some 
old-fashioned ideas about how to run our business. 

We know there are serious incompatibilities among 
the various manufacturers' peripherals and CPU's. 
We want to get them together. And we want to bring 
significant new products to market— products 
consisting of everything from adaptation 
instructions/kits for hardware and software to major 
new designs. 

Most important to our customers, Peripheral Vision 
is committed to helping you get along with your 
computer. We'll do all we can to make it easy. 

Our first product is a real reflection of this 
philosophy. It's a full-size floppy disk for the Altair- 
Imsai plug-in compatible S-100 BUS. And it's 
available for as low as $750.00. 

Our floppy disk has many exciting features: 
•1 interface card supports 4 or more drives 
•Stores over 300,000 bytes per floppy 
•Bootstrap EPROM included— no more toggling or 
paper tape 



•Completely S-100 plug-in compatible 

•Drive is from Innovex (the originator of the floppy 

concept)— assembled and tested 

•Disk operating system with file management 

system included on floppy 

•Cabinet and power supply optional 

Also in the works are many new products we'll be 
letting you know about soon, if you'd like to take a 
closer look. Like I/O cards, tape drives, an impact 
printer— all for the S-100 BUS— and we're designing 
peripherals for a lot of other CPU's too. 

We've given you a little glimpse of who we are and 
what we're doing. If you want to see more, just fill in 
the coupon below. 

912 




PO. Box 6267/Denver, Colorado 80206 303/777-4292 



Name 



Address 



City/State/Zip 
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' NOT A KIT 

• 8v(?/15A, ±16v(u3A power 

• Rack mountable 

• 15 slot motherboard 

• Card cage 

• Fan. line cord. fuse, 
switch. EMI filter 

• Desk top version option 

• 8v<§ 30A. ± 16v(?/ 10A option 

• SS-50 bus option 

• Voltage monitor option 



Rack 
mounted 
model $200 



Desk 

top model 

$235 

Write or call for a copy of our 

detailed brochure which includes 

our application note 

BUILDING CHEAP COMPUTERS. 

IN r EGR4ND 

8474 Ave 296 • Visaha. CA 93277 • (209) 733 9288 
We accept BankAmencard/Visa and Master Charge 



LOWEST COST MEMORY YET! 
8K Static RAM Kits: 

250 ns $145 isks-zi 
450 ns $125 isks-bi 

We are pleased to be able to offer these top quality kits at 
what we believe to be the lowest prices (by far) for 
memory units of any type. There are no surplus compo- 
nents, offbeat bus configurations nor price gimmicks. 
We've simply cut out middlemen, discounts and excessive 
profits . . . they cost a lot more than you may have 
thought! 

CHECK THESE FEATURES - THEN COMPARE PRICES 

« S-100 Bus Compatibility 

• Factory Fresh 2102s 

• Low Power Schottky l.C.'s 

• Fully Socketed 

• Solder Masked Both Sides 
e Silk Screened Legend 

• Buffered Address & Data Lines 

• DIP -Switch Bank Select 

• Battery Back-up Provision 

• Memory Protect/ Unprotect 
e Selectable Wait States 

NOW . . . WHY PAY TWICE AS MUCH - OR MORE??? 

Send check or M.O. to: Phone (21 3) 822-4499 



bo/eg.tnc 



P.O. BOX 9941 

MARINA DEL RE Y, CA 90291 

delivery within fourteen days»calif res add 6%« delivery in USA incl 
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TELETYPE* MODEL 33 ASR 



COMPUTER I/O COMPLETE WITH- 

$840°° 



INCLUDING PACKING 
F.O.B. - N.J. FACTORY 



Tape Punch • Ready to Go 
Tape Reader • Line/Local Wired 
• Guaranteed 30 Days 



LOOK! 



Hard to Get Parts & Supplies for 33ASR/KSR's 



PAPER SPINDLE (181043) $1.25 
TAPE SPINDLE (182918) $1.25 
PLATEN KNOB (180039) $1.00 
PAPER TAPE 

28 ROLLS 1 CARTON $32.00 
7 ROLLS 1 BOX $10.00 
MYLAR 1 ROLL $23.00 

REPERF COVERS (182109) $3.50 
Replacement UPE 800 PUNCH $75.00 
CHAD BOX (182965) $3.50 
Replacement UX800 READER $50.00 
REPAINTED STAND WITH FEET — 
(183246) $30.00 
FEET ALONE (183243) $12.00/Pr. 
LINE CORD (182510) $3.25 




PAPER -WHITE or CANARY 
$22.00 / 12- 5" diam. rolls. 
BLACK NYLON RIBBONS 

SINGLE SPOOL $11/Doz. 

DOUBLE SPOOL $15/Doz. 
ANSWER BACK DRUM (180827) $7.00 
CODED (SPECIFY CODE) $10.00 

DOME LID (181137) $5.75* 

BLANK PLATE (181910) $7.00* 

KNOB (181824) $1.00 

KEYTOPS (YOUR CHOICE) 60c ea. 

ONE PIECE COVER (187300) $22.00* 
UCC-6 LINE-LOCAL $150.00 
UCC-3F0RTWX $150.00 

FRONT PLATE (181812) $2.50 
DATA SETS 101 C FOR TWX $450.00 
NEW 105A FOR TWX $300.00 



COMPLETE COVER READY TO INSTALL 

INCLUDING ALL *'s $ 35.00 

COPY HOLDER (182036) $ 14.00 

TAPE UNWINDER (12") $ 32.00 

WIND UP PAPER TAPE WINDER $ 22.00 

ELECTRIC TAPE WINDER $ 55.00 

ELECTRIC PAPER WINDER (LPW-300) ... $ 50.00 

DEC TYPE READER RUNCARD $ 45.00 

ACOUSTIC COUPLER 

OMNITEK 701A $160.00 

READER POWER PACK (182134) $ 35.00 

STANDARD EIA INTERFACE $ 55.00 

ACOUSTIC COVERS with FAN $258.00 



If you don't see what you need, CALL or WRITE! o If its for TELETYPE We Have It. 




TELETYPEWRITER COMMUNICATIONS SPECIALISTS 

550 Springfield Avenue • Berkeley Heights, N. J. 07922 

(201)464-5310 • TWX: 710 986-3016 • TELEX: 13-6479 

Deaf LineTTY: 201-464-5314 

SUBSIDIARY OF VAN'T SLOT ENTERPRISES, INC. 
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PLEASE NOTE 

Due to increased costs of processing orders min- 
imum orders: $10.00 cash or check, $25.00 charge. 
All orders shipped UPS. Please include sufficient 
postage. T13 
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COMPUTALKER 



® o o : 



J\ 



^1 



AMPLIFIER 




S-100 BUS 



CSR1 

SYNTHESIS-BY-RULE 

SOFTWARE 



SPEAK "KAAMPYUTAOLKER" 



MODEL CT-1 SYNTHESIZER 
CSR1 SOFTWARE SYSTEM 
DEMONSTRATION CASSETTE 



395.00 

35.00 

2.95 



CALIF RESIDENTS ADD 6% SALES TAX 



WRITE FOR INFORMATIVE LITERATURE 

COMPUTALKER CONSULTANTS 

P.O. BOX 1951, DEPT. K, SANTA MONICA, CA 90406 
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THE BETTER BUG TRAP 




AND 




Altair/IMSAI compatible board catches program bugs and 
provides timing for real-time applications. 

Four hardware breakpoint addresses. Software breakpoints 

only possible at instructions in RAM. Better Bug Trap 

breakpoints can be in ROM or RAM, and at data or 

instructions in memory, input/output channels, or stack 

locations. 

Board can stop CPU or interrupt CPU at a breakpoint. 

Real-time functions: watchdog tinier, real-time clock (for 
time of day clock), interval timer. 

Sophisticated timesharing made possible! 

Unique interrupt structure: generates a CALL instruction to 
your subroutine anywhere in memory, not a RST! 

Addressed as memory- All parameters set easily by software. 

All this and more for about the price of a real-time clock 
board, but nothing else does the job of the Better Bug Trap. 

$160, assembled and tested. 2 manuals plus software. 90 day 
warranty. Shipped UPS. Delivery from stock. 

fflfttrnntcH *, 

-**▼ BOX 3614, 123 WEST 3RD ST., SUITE 8 

GREENVILLE, NC 27834 • (919)758-7757 M25 
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The System Executive Package 
You Have Been Waiting For: 

£ lj||TOR: Line oriented with auto number, incre- 
meming to any value; holding up to 6 files in «ti§|§||||1 



l Ui^lTOR/EXEC: Tape I/O in TARBELL & MM 
formats (object or source); disk I/O for NORTHSTAR, 
:\y&&$ HEX paper tape in INTEL format. 

X\;X;I;X;XOX;X;l*X|X|X;X\v^XvXvX;X\;X\;.;.'. X-X'X'X'X'XOX'X'X'X'X^X'X^vX'XvX*! 

ft ASSEMBLER: Processor technology - ESP com- 
|||tlble; assemble the program for one address St put 
object elsewhere. 

a DEBUGGER: Breakpoint - continue from breakpoint 
& resume execution - reset & clear breakpoint. 

* DISASSEMBLER: HEX or ASCII dump - labels 
located by address, not just assigned - writes assem- 
bler format file to memory location. 

Ill THE PACKAGE IS COMPLETE AND READY TO LOAD 111 
lIlpG V0UR EXISTING DOS INPUT/OUTPUT ROUTINE 

DISKETTE + EXTENSIVE MANUAL ONLY $48.00 

1st Class Postage, Insurance, Handling & Catfc Resident* - 6% Sates Tax tnchtded. 

714/894-9 13 f 
mm tt 30 9:00 
SAT 10 S" 



EZLLJnrCZ r"^i i nn 

OT 1 1 anur 

lliiliiiACH BOULEVARD* WESTMINSTER CA 92683 
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THE PROM SETTER 

WRITE and READ 
EPROM 

1702A and 2708 
Plugs Directly into your ALTAIR/IMSAI Computer 

Includes Main Module Board and External EPROM 
Socket Unit 

The EPROM Socket Unit is connected to the Com- 
puter through a 25 Pin Connector 

Programming is accomplished by the Computer 

Just Read in the Program to be Written on the 
EPROM into your Processor and let the Computer 
do the rest. 

Use Socket Unit to Read EPROM's Contents into 
your Computer 

Software included 

No External Power Supplies, Your Computer does 
it all 

Programs and Reads Both 1702A and 2708 EPROMS 
Doubles as an Eight Bit Parallel I/O 
Manual included 

KIT COMPLETE — $210 
ASSEMBLED — $375 

Delivery Less Thon 60 Days 

SZERLIP ENTERPRISES 

1414 W. 259th St. — Harbor City California 90710 
California residents please add 6% sales tax. 

S29 
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CONVERT ANY TV 

TO A HIGH QUALITY MONITOR 
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• Hot Chassis or Transformer sets 

• 64-80 characters per line 

• By-passes tuner & I.F. 

• Normal viewing unaffected 

• Safe — Easy installation 

ACVM Hi-Resolution $24.95 ppd 

RFVM Ch2-6 Modulator $9.95 ppd 

VAMP INC. Box 25315 

Los Angeles, Calif. 90029 

Calif. Residents add 6% Sales Tax 

V12 




SWTPC Business Programs 

Math Package. 5 byte mantissa, 1 byte exponent 
11 Vi digit accuracy. Fortran-type formatting (Integer, 
Floating Point and Free Formatting on both 
read and write) $25.00 

Letter Writing Editor. No line numbers needed. Subset 
of Honeywell's 1648 Time Sharing Editor. $25.00 

Payroll. Phone for details. 

Accounts Receivable. Phone for details. 

Stock Club — Marketing Evaluation. This is the same 
program used by Custom Computer Services to provide 
accounting for clubs belonging to the National 
Association of Investment Clubs. 

Disk Based SWTPC Business Systems. Phone for details. 

Dealer for SWTPC, Smoke Signal Broadcasting, Percom, 
Teletype®, GE, T I, Centronics, Motorola, etc. 

To Order: Include 3% postage. Illinois residents add 
5% sales tax. 

AAA Chicago Computer Center 

3007)6 W. Waveland Avenue 
Chicago , I L 60618 

(312) 539-5833 (3 PM - 6 PM) A37 



Complete retail & service computer 
outlet in 

LONG ISLAND 



FREE CONSUL TA TION ON ALL 
YOUR NEEDS 

In stock — IMSAI, Polymorphic, TDL, 

Digital Systems, Tarbell, Soroc, 

Large variety of memories, 

interfaces, software, books & magazines 

PRINTERS • FLOPPIES • CRTs 

Custom designed systems for 
personal, educational & business use 

Free Newsletter — Systems 
Demonstration — Best Service 

Computer l/licrosy stems 

1311 Northern Blvd. 
Manhasset NY 11030 £44 

(516) 627-3640 
Open Tues-Sat: Wed-Sat 10-6; Tues 10-9 



We Need Real Time 
Computer Whizzi. 



Hardware or Software — 



Minis or Micros 




Management Systems, Inc. 

Call Dr. Braun 203-357-0280 

or send resume 

441 Summer St. 

Stamford, CT 06901 
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APPLE It's 

Available at 

Computer 
Playground 

■ Demonstrations 

■ Rentals 

■ Games 

■ Color Graphics 

■ Repair and Service 

■ Also see the KIM-1 system 

6789 Westminster Ave. 
Westminster, CA 92683 
Phone 714-898-8330 
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COMPUTER MART 

THE BEST BITE IN 
THE BIG APPLE 

When you come to New York 
City (as everyone does sooner or 
later), visit the COMPUTER MART 
and see the Largest Exhibit of up and 
running computers, terminals, boards 
and software. Bring Money. When 
you see all the things you have read 
about in the magazines and hear our 
low prices, you will want to BUY I 
Browse all you want to and ask 
questions of people who KNOW what 
they are talking about. 

—Stan V«tt, Storekeeper 

COMPUTER MART OF NEW YORK INC 

118 MADISON AVE. (ENTER ON 30th ST.) 
(212) 686*7923 C32 
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* NATIONWIDE CLASSIFIED AV NEWSLETTER 

* MA I LEV Ut CLASS EVERV THREE WEEKS 

■ — — ■ 
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I ARE YOU LOOKING FOR? 

* - LOW COST USED COMPUTER EQUIPMENT 

# _ II II Mr^ II II II n 

* - ADVANCED INFORMATION ON NEW PRODUCTS 
NEW SOFTWARE: UTILITIES/BUSINESS/etc. 
A WAY TO ASK FOR INFORMATION OR AID 
INFORMATION ON COMPUTER CLUB MEETINGS 
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18 ISSUES (1 Yr.)-$3.75 36 ISS.-$7.00 
Sample, on izqueAt, ok added to AubtcAip. 

24695 SANTA CRUZ HWY. 
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Z-80 

COMPUTER 

S-100 SYSTEM KIT @ Z-80 CPU 
P/C BACKPLANE - 10 SLOTS 
POWER SUPPLIES &j_^^^ 
MANUALS - MEMORY, I/O \ /QQ 
OPTIONS. 4)l J J. 

S-100 MODULES & SYSTEMS 

Z-80 CPU 2/4 MHz $1357195. 

6800/8080 CPU 1 35. 

RAM & PROM or I/O option 89. 

16K/32K RAM 46Q./860. 

ALTAIR/IMSAI COMPATIBLE SYSTEMS 

N. Star H-1 Z-80 & disc 1.499. 

N. Star /Jdisc drive 599. 

Vector- 1 8080 system 495. 

Poly 88 /Ltiisc & video 2,599. 

Seals 8k RAM B/B 269. 

Rack mounting chasses 199. 

Commodore PET 2001 595. 

Compucolor 8001 system 2,699. 

COMPUTER SYSTEMS 

313/779-8700 26401 Harper 
St. Clair Shores, Mich. 48081 A44 
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Computer Mart Ltd 

in 
Toronto Canada 



YOUR NUMBER ONE SOURCE 
for microcomputers and periph- 
erals. Expert software and hardware 
guidance. 

• PROCESSOR TECHNOLOGY 

• THE DIGITAL GROUP 

• IMSAI 

• POLYMORPHIC SYSTEMS 

• CROMEMCO 

• I COM 

• PERIPHERAL VISION 

• NORTH STAR 

• LEAR SIEGLER 
% TSC SOFTWARE 

AND MORE 



Computer Mart Ltd. 

1543 Bayview Avenue, Toronto, Ontario 
M4G 3B5 
(416) 484-9708 
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ACOUSTIC COUPLER BY NOVATION 



475P 
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This originate only coupler was manufactured for 
use in T I. 725 data terminal. It is compatible 
with Bell 103 and 113 data sets or the equivalent. 
The coupler operates asynchronously to a maximum 
speed of 300 baud in the full or half duplex 
mode. All signal outputs are compatible with TTL. 
Transmit freq. is 1270hz. for mark and 1070hz 
for space. Receive freq. is 2225hz. for mark and 
2025hz. for space. Unit requires ±12 volts and 
+5 volts for operation. Complete with schematic 
and all pertinent information, fully reconditioned, 
calibrated and guaranteed. 

RS232 TO TTL TO RS232 CONVERTER KIT 

PC BOARD AND SCHEMATIC $450 

COMPLETE KIT WITH COMPONENTS $6.50 



INTEGRATED CIRCUIT SPECIALS 






D/A CONVERTER 

I MOTOROLA MC1406L 6-BIT DIGITAL TO ANALOG 
ICONVERTER IN A 14 PIN CERAMIC PACKAGE. 

$1.50 EACH 



WHILE THEY LAST!!! 
NATIONAL MM5013 1K SHIFT REGISTER. 
8 PIN MINI DIP. $.60 EACH 10 FOR S4.< 



INTEL C3106 RAM 
HIGH SPEED FULLY DECODED 256-BIT RAM. 
16 PIN CERAMIC PACKAGE. ONLY $1.98 EA. 

10 FOR $15.00 



KYNAR WIRE WRAP WIRE 
Soli* silver plated 30 AWG in blue, red, black, 
yellow, green, or white. 

500' spool *•?■;£ 

1000' SPOOL S99tJ 



(Ylsffli 



K)fMm_t_ '^XTALnt.j 



TERMS: Include check or money order. NO COO. 
Texat resident* add 5% sales tax. Canada and 
Mexico add $2.50. Overseas countries add $5.00 
for surface rates. We pay postage up to 10 lb. 



ACE ELECTRONIC PARTS g£ •— 
15400 MITCHELLDALE, B-8 ^ m mm 
HOUSTON, TEXAS 77092 (713) 688-8114 
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IMSAI 8080 
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MARKETLINE SYSTEMS, Inc. 

2337 Philmont Ave. 
Huntingdon Valley, Pa. 19006 
Phone 215/9474670 M17 



Digital Group 

System owners now have available the 
finest Z-80 software ever produced. By 
an exclusive agreement with TDL we are 
able to release all their fabulous software 
ready to run in your DG System. 

Here's what you've been waiting for- 
complete, user-oriented software! The 
following programs are available now! 

Zapple Basic $40 

Super Basic $79 

Macro Assembler $40 

Text Editor $30 

Word Processor $40 

System Monitor $20 

And soon, a Fortran IV Compiler. 

You owe it to yourself to find out. Don't 
let your hardware be under-utilized. 
Order now or send for our complete cata- 
log. Bye Maxi- Hello Super 

P.O. Box 4069 Pompano Beach. Fla. 33063 

M2 



■ 10% OFF LIST COUPON ■ 

IMSdl 

I -8080 - Tabletop version of 
basic computer system . $629.00 

EXP-22 - Twenty-two slot 
mother board, when ordered 
with basic system 46.80 

Illinois residents please add sales 
tax. We will ship UPS prepaid. 
We honor BankAmericard and 
Master Charge. Send us $1.00 
for catalog & $1 .00 credit memo. 

WRITE FOR FREE QUOTE 

Quality Security Systems Computer Sales 

17501 A Stonebridge Square 

175th St. & Kedzie Ave. 

Hazelcrest I L 60429 Q_4 



THE BIT STOP 



... Announces ... 
THE CASSETTE INTERFACE KIT 

FEATURES: 

1. 8080 or 6502 system compatability... 
requires only a one-bit input port and a 
four-bit output port (including two bits for 
optional status indicators). 

2. Software-oriented system - your com- 
puter does the timing. 

3. Standard speed 350 bits per second 
(44 bytes per second), easily converted 
to higher speeds (software changes only!). 

4. Thoroughly tested on a variety of 
inexpensive recorders. 

5. Complete 11-page manual plus thor- 
oughly documented software. Included 
are a complete description of hardware, 
startup hints, timing charts, etc. 

6. Special introductory kit price of 
$29.95. Price $39.95 after December 31, 
1977. (Add $5.00 for wired and tested 
unit.) Please specify 8080 or 6502 when 
ordering. 

THE BIT STOP 

P.O. Box 973 

Mobile, Alabama 

36601 B21 



INTERNATIONAL DATA SYSTEMS, INC. 



400 North Washington Street, Suite 200 
Falls Church, Virginia 22046 USA 
Telephone (703) 536-7373 



S100 Bus Cards (ALTAIR/IMSAI Compatible) 



USES 



88-SPM 



Clock Module 



88-UFC Frequency Counter Module 

88-MODEM Originate/Answer MODEM 

GENERAL PURPOSE PERIPHERALS 



MCTK 



TSM 



DAC8 



Morse Code Trainer Keyer 
Temperature Sensing Module 



Your computer keeps time ot day regardless of what program it is executing 
Applications include event logging, data entry, ham radio, etc Provision for 
battery backup is included 

Measure frequencies up to 600 MHz or period with 1/10 microsecond resolu- 
tion Computer can monitor four separate inputs under software control 

Use your computer to call other computer systems such as large timesharing 
systems Also allows other computer terminals to dial-up your computer 
Auto-dialer is included so your computer can call other computers under soft- 
ware control Operates at 1 10. 134 5. 150. 300. and 600 band 

Hard / Software package which allows your computer to teach Morse Code key your 
transmitter, and send prestored messages Uses NEW CODE METHOD' for training 

Use it to measure inside and /or outside temperature for computerized climate 
control systems, etc 



KIT PRICE 

$96 00 

$1 79 00 
$24500 



$29 00 



$24 00 



Requires one eight bit TTL level latched parallel output port Use it to produce 
computer music or to drive voltage controlled devices 



Eight Bit Digital to 
Analog Converter 
Term* Payment with order. Shipment prepaid. Delivery is stock to 30 days. Write or call tor detailed product brochures 



$19 00 
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RESONATE YOUR TOWER 
ON 40, AND 80 I 



VA 



Imagine using your 
entire tower and 
present beam 
system as a com- 
plete low angle 
radiator on 40, 
and 80 meters. It is 
common knowledge 
that a dipole or 
inverted-vee must 
be at least 1/2\vave 
length high (120 feet 
high on 80 meters!) 
in order for it to be a 
low angle radiator, 
but your existing 
tower, if fed with 
the Stuart Elec- 
tronics TOWER TUnCA" 
can be made to be 
an optimum low 
— ang[e__ rgd iator on 
40, ^and 80 

meters. The Stuart 
TOUJEATuriEA*can be 
installed and ad- 
justed to a low swr 
on any tower no 

matter what the size 

■ 
or type. No more 

haywire appearance 

of dipoles and l-V's. 

Even your wife will 

love it. The Stuart 

TOwcATuncA* takes 

up virtually no extra 

space but greatly 

o u t - p 

dipoles a" 

the same height. 

Start making better 

contacts on the 40, 

■ 

and 80 meter 
bands with an 
antenna system that 
really ge£ out. The 
Stuart Uectronics 
TOUKATUTCA* will 
handle ?00 watts 
output. 



but greatly 

^r f o r m s 
and l-V's at 



We are so confident 
that you will like it 
that we offer a 30 
day money back 
guarantee if you 
are in any way 
dissatisfied. Price 
$129 95 



STUARTXE LECTRONICS 

Dept. 12 

755 N. MAIN ST. S38 
AKRON, OHIO 44310 



ANNOUNCING 

THE 

CDST1PUTER SVSTEmS STDRE 

TYSON'S CORNER, VIRGINIA 
(WASHINGTON, D.C. AREA) 

"Specializing in Systems" 
FEATURING: 



Processor Technology 

Poly Morphic 

Diablo 

E&L 

Vector Graphics 

Apple 

CROMEMCO 



Lear Siegler 
DEC 
SWTPC 
Seals 
Digital Group 



TDL 

Books — Magazines 

COMPUTERS FOR HOME, SCHOOL, & SMALL BUSINESS: 
Our staff will help you select from the best of each manufac- 
turer to complete the system best suited to your needs. 

SPECIAL LEAR-SIEGLER ADM 3A KIT 



CSS 



CDmPUTER SVSTEfTlS STORE 



1984 CHAIN BRIDGE ROAD, McLEAN, VA. 22101 
Telephone (703) 821 -8333 



MASTER CHARGE - BANK AMERICARD 
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er 

inc.® 

(Credit Cards Accepted) 



1 5 W. 70th Street, Minneapolis, MN 55435 
(612)927-5601 





• □ Motorola DU6800 Evaluation Kit $236.00 

' □ National Semiconductor SCMP Kit & Keyboard . $190.00 

• D 2708 Eprom Prim Full Spec 450NS From Ti & 

• Fairchiid . . $16.95 

• I Chromemco Bytesaver— Burn & Read Eproms . 
>h Lab Kit-Tal k To Your S100 Computer 

Pana \/i$e #300 with 366 Jaws 

fSAt 8080 22 Slot Computer All ICS Socketed 

SE&L Digi-Designer-Design Your Own Circuits . 
0AE Paper Tape Readers $69.95 
nforthstar Floppy Disk Kits with $1 00 Controller $650 .00 

• Q ICOM Frugal Floppy Disk with Controller/ 

Formatter $1195.00 

D Economy Terminal RS232 Cursur Control Special $900.00 
D Free TTL Catalog & We Pay The Shipping 

C40 



$145.00 
$249.00 

$2135 
$850.00 

$77.75 



Name 



Address 



# 



Part No. 



Qty 



Amt. Enclosed 
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"PIXE-PLEXER 

Ends those SPECIAL Video Monitor PROBLEMS! 



t» iw * mr mmiat** moduli 

I a*.. Mia « H » H »II 14 ■ 



MODEL 
PXP-4500 




W $24.50 

■* kit 



Pixe-Plexer is an IC type modulator-RF oscillator for 
interfacing audio, color and regular monochrome video 
signals from computers, TV cameras, VTR's, games, etc., 
for display on any regular TV set via the antenna 
terminals. Power requirements: 15V @50 ma max. 
Operates on ch. 2-6 tunable. Includes 3.58 Mhz color 
subcarrier and 4.5 Mhz audio subcarrier with varactor 
modulator. R-Y and BY inputs. Analog or digital inputs. 
Complete with IC data sheet and instructions. Numerous 
circuit variations from deluxe to simple. 
For all other video display needs, don't forget our 
popular "Pixe-Verter" Mod. RF kit. Model PXV-2A. 
$8.50. 

Available from your local dealer or factory-direct. Phone 
or write for additional assistance. Dial 402-987-3771. 



13-K Broadway 



x/V>. 



ATV Research 



Dakota City, NE. 

A43 68731 




• All solid state electronics 

• Phase lock-loop detection 

• Audible & Visual alarm 

• Proven performance in thousands of units 

• 25% down on COD orders 

• Master Charge and BankAmericard accepted 

• Money back guarantee on unassembled kits 



Kit with complete instruc- 
tions $49.95 

plus $2.00 handling 



Preassembled unit .... $74.95 
Complete instructions without 
kit S5.95 



Micro Electronics 

1921 1-8 5 South 

Charlotte, NC 28208 

Tel: 704/392-1705 




\1 



Attractive 
Durable Plastic 

DISKETTE CASE 

Easy Handling & Safe Storage 
FREE with every 10 Diskettes. 

DISKETTES: Shugart 800, Altair, 
Helios, OSI, Digital Systems, 
IMSAI, Innovex @ $4.75 
MINI-DISKETTES: Northstar, For- 
trans IV, Smokey Signal, Metropo- 
lis, Shugart SA400 (5 $4.25 

Immediate Delivery from Stock 
Bank Americard / Master Charge 



MANCHESTER EQUIPMENT CO. 

120 Bethpage Road 

Hicksville, N.Y. 11801 

Call Collect: (516) 433-0613 

Dealer Inquiries Invited ^ 



16K Static RAM 

IMSAI/Altair/Poly 88/Sol 20 




NICRODESK 



EASILY ASSEMBLED 

IN 5 MINUTES 

WITHOUT TOOLS 



HI-DENSITY 

VINYL CLAD 

BOARD 



RAILS 
AVAILABLE 
FOR RACK 
MOUNTING 



KEYBOARD 
SHELF 



48" X 24" X 28 



450 Assembled 



• Very low power-650 ma +5V; 90 ma +12V; 16 ma -5V 

• Uses 4K Static RAMS— No refresh 

• Low-profile sockets for all chips 

• Each 4K addressable to any 4K boundary 

• Solder mask; silk-screen; plated-through holes 

• Low-power Schottky TTL's— Tested IC's 

• Fully buffered S-100 bus-Gold-plated contacts 

• Designed for 500ns system-S.D. Sales and TDL Z-80 tested 

Delivery: Stock to 4 weeks. MC and BA accepted. Orders 
shipped prepaid. California residents add 6% sales tax. 
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ANDENBERG DATA PRODUCTS 



PO BOX 2507 

SANTA MARIA. CALIFORNIA 93454 



805-937-7951 V14 



The perfect home for a business or 
personal computer 

Microdesk $96.50 FOB Wichita 

COMPUTER SYSTEMS DESIGN 

1611 E. Central Wichita, Kansas 67214 

Microcomputer systems for business and personal use 
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584 COMMON WEALTH AVE., BOSTON, MA. 02215 



OLIVETTI P6060 

+ BRAND NEW * 






1. FAST EFFICIENT COMPUER BASIC! 

2. TWIN FULL-SIZE FLOPPY DISKS! 

3. 80 CHAR. /SEC. PRINTER! 
A. FULL FUNCTION 96-KEY KEYBOARD! 

5. HASSLE-FREE MAINTENANCE (OLIVETTI^ 

6. ^8K EXPANDABLE TO 80K! 

7. PROGRAM CHAINING, STRINGS VARIABLES 

8. MATRIX OPERATIONS, PLOTTING! 

9. OUTPUT FORMATS SELECTED BY PROGRAM! 

10. COMPLETE INTEGRATED SYSTEM 







££**>••• fc 



>J^??I 



**- •"*$£•-, 



Ml 



i*#K5 






$8950 complete! 
PLUG IN and USE 

WARRANTEED COST 

ALL an ASR33 is. ..and MORE!! 

OLIVETTI 318 

IIOTC RS2 3 2 > QUIET OPERATION, 10CPS PRINTER, 
?0/j PAPER TAPE READER/PUNCH, ELECTRIC TYPE- 
165 lb. WRITER KEYBOARD AND 10-KEY NUMERIC PAD 

hipping STANDARD PAPER/TAPE, OLI VETTI MAINTENANCE 



CALL US NOW! (617) 261-2700' 

ORDER OUR 

NEW CATALOG 

(SYSTEM BUILDERS III 

• DISCOUNTS UP TO 20%! 

• WIDE RANGE OF MICROCOMPUTERS 

• SUPER SELECTION OF GOOD USED 
AND COST SAVING PERIPHERALS! 

• OVER 250 BOOKS DESCRIBED AND 
READY TO SHIP! 

• IN-DETAIL DESCRIPTIONS OF 
HARDWARE, KITS, PERIPHERALS! 

• SPECIAL SELECTION OF PROFES- 
SIONAL-GRADE COMPUTER SYSTEMS! 

• MICROCOMPUTER COMPARISON CHART! 

SEND $1 TODAY!! 



I 



DATAPOINT 2200-200 CONSOLE 

THIS IS A BEAUTIFUL COMBINATION OF 
A UNIVAC 0769 PRINTER, CABINET, AND 
ENOUGH SIDE SPACE FOR AN ENTIRE MICRO 
SYSTEM. IT COMES COMPLETE WITH POWER 
SUPPLY AND PARALLEL I NTERFACE , &AQR 
132 COL, 285 lb. shipping. S>^*> 3Q 



DATAPOINT 3300-200 

IDEAL SMALL THERMAL 30CPS PRINTER 
(NCR), PARALLEL ASCII, 80 COL, CRT 
COMPATIBLE 5X7 DOT MATRIX, SOLID- 
STATE, LESS THAN 25 MOVING PARTS, 
96 CHARACTERS, 110V. CQ7C 
$25 shipping Jv# D 

I YOUCANRaYo"" 
■COMPUTER WAREHOUSE 

r'YOUR MONITOR ARRIVED TODAY AND IT 
| REALLY ADDS TO MY SYSTEM--NO MORE 




RIXON DATA SET 



MODEM GIVES YOU 1200 BAUD ON 
STANDARD LINE, FULL/HALF DU- 
PLEX $250 +$25 ship/hand 



SAVING USED PERIPHERALS 

OUR GREEN PHOSPHOR 

DEO MONITOR 

ClCA + $25 SHIPPING/ 
^UV HANDLING 

I1V P TO P COMPOSITE 
VIDEO, 16MHZ BANDW. , 
'RASTER SCAN, 7x9 IN. 

24x80 DISPLAY POSSIBLE 

POWER SUPPLY. VI D AMP, ANTIGLARE 




IBM SELECTRIC PRINTER 

BASED ON AN IBM SELECTRIC, THIS COPE 
1030/1040 EBCDIC TERMINAL MAKES A 
GREAT PRINTER WITH OUR RS232 (8080) 
CONVERSION PROGRAM, 15 IN. CARRIAGE 
USE ALSO AS A SELECTRIC TYPEWRITER 
Add $35 for shipping 



* FOR IMMEDIATE SHIPMENT • 



TIRED 



EYES!" 
B.C. 



HERE ARE 
VENDORS, 
RELIABIL 



PHILADELPHIA, PA. 



"I DIDN'T EXPECT YOUR CENTRONICS 
PRINTER WOULD LOOK AND WORK SO 
WELL. . .THANKS FOR A GREAT DEAL!" 
G.M. , COLUMBUS, OHIO 

COMPUTER WAREHOUSE STORE WILL 
AT NO COST TO THE CUSTOMER FOR 
PARTS OR LABOR REPAIR ANY COM 
PUTER WAREHOUSE STORE PRODUCT 
FOUND DEFECTIVE IN MATERIAL OR 
WORKMANSHIP OR AT ITS OPTION 
REPLACE THE UNIT OR REFUND THE 
PURCHASE PRICE 

THIS WARRANTY IS EFFECTIVE FOR A 
FULL 90 DAYS FROM SHIPMENT THE 
ONLY EXCEPTIONS ARE CASES INVOLVING 
EQUIPMENT MAINTAINED UNDER A MAIN 
TENANCE AGREEMENT BY A MAINTE 
NANCE SUPPLIER. ABUSE. MISUSE. ALTER 
ATION. NEGLECT OR SHIPPING DAMAGE 



90 DAY 

USED GEAR 
WARRANTEE 



THE CHOICE PRINTERS THAT SYSTEMS HOUSES, MINICOMPUTER 
AND TOP SYSTEMS BUILDERS RELY ON FOR PERFORMANCE AND 
ITY! WITH THOUSANDS OF THESE PRINTERS INSTALLED IN THE U S 

101 A SHOO 165 CHAR/SEC, 132 COL, 
II/IM...JIJUU 60 LRM> 2 CHANNEL VFU> 

TTL, 8-BIT PARALLEL 

102A $2000 33 ° CHAR / S EC, 132 COL, 
iVAnM.^iWV 125 LPM> 2 CHANNEL VFU 

TTL. 8-BIT PARALLEL 



■:•>>» 



103... 



$2000 165 CHAR/SEC, 132 COL, 
• «p*VVV 70 LPM, LSI, BOLDFACE, 
BIDIRECTION PRINTING 




INTERFACES FOR DEC, DG, 
AND RS232 AVAILABLE 



LOOKING FOR RELIABLE SMALL BUSINESS SYSTEM? 

IBM SYSTEM/3 AND 1130 SYSTEMS .. .AVA I LABLE NOW FROM OUR PARENT FIRM! 

AMERICAN USED COMPUTER (617) 261-1100 C27 
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Inc. 



539 AMHERST ST. HOURS: M,T.W: 10-6 
NASHUA NH 03060 TH,F: 10-9 

(603) 889-1646 SAT: 9-6 

Almost any computer store can 
sell you a good, name brand com- 
puter, maybe even give you a "great 
deal. However, when something is 
missing broken, or just doesn't work, 
sometimes these stores are not the 
same happy, smiling fellas. 

Microcomputers Inc. of Nashua 
NH sells name brand computer 
products and accessories — IMSAI, 
Polymorphic, MiniTerm, Northstar, 
Ctomeraco, more to come. We also 
sell service and software support to 
anyone who needs it — not only if 
you've purchased something from us. 
We'll also listen to your problems — 
advice is free. Not all dealers are 
happy to just shoot the breeze about 
potential and/or real problems and 
their possible solutions! 

Please stop in and see our store, 
meet our people, and look over our 
demo equipment. Play chess with any 
of our computers. And there's lots 
more. Stop by sometime — or call — 
or write a letter — we're here to help 
you out! 




RAINBOW COMPUTING INC. 

Supplier of 

Apple 

Wave Mate 

The Digital Group 

Digital Equipment Corporation 

Computer Products 

Peripherals and Supplies from 
PerSci Computer Devices 

Contronix Lear-Siegler 

Diablo Multi-Tech 

Maxell Texas Instruments 

'Scotch' Brand Magnetic Media 
Specialists in Design, Implementation and 
Support of Custom Hardware/Software 
for Business, Educational, and 

Personal Use 
Consulting/Contract/Programming 
Operating Systems/Applications Software 

Experts in most major computer 
software including 

CDC, IBM. PDP 

BASIC, COBOL, FORTRAN, PL1 

Lisp, Simula, Snobol. SPSS, BMD's 

COMPASS, MACRO. 6800, & Z80 assembly languages 

10723 White Oak Ave.. Granada Hills, Ca. 91344 

(213)360-2171 R1Q 



TH€ COMPUTCR CORNGR 



White Plains Mall, Upper Level 

200 Hamilton Ave. 

White Plains NY 10601 

Phone: (914) WH9-DATA 

Near Bronx River Parkway & 
Cross Westchester Expressway. 
Plenty of parking. 

"The S100 Bus stops at 
White Plains" with one of 
the iargest collections of boards 
compatible with the Altair Bus 
(also IMSAI) in the greater NY 
area.^ 

You've read about the 
Sol-20, now come up and 
see it. We carry Processor Tech, 
Polymorphic, IMSAI, North Star, 
TDL, Blast Master and Pickles 
and Trout. 

GOOD PRICE AND SERVICE 

10-6 Mon.-Sat. 

Thurs. till 9 
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SURPLUS 




BARGAIN 



+ 5V@ 8.5A - 12V @2A 

+12V @ 2.5A +180 V @ 150 ma 
+30V @ 200ma (unregulated) 
-6.2V @ 25ma (no adj. pot) 



Brand new, made by CDC for 
microprocessor terminals. 110 VAC 
in, regulated and adjustable DC 
outputs. Overvoltage protected +5, 
-12. Power status signal. Fan. 
Schematic. Original list $600+. 
From stock, UPS paid, custom foam 
box, guaranteed. 



$50.00 



ELECTRAVALUE INDUSTRIAL 

BOX 464 

Cedar Knolls, NJ 07927 

(201)267-1117 E18 



TH€ COMPUTCR CORNER 



OTHER SURPLUS STOCK 

• KEYBOARDS- ASCII 
ENCODED S40.00-S60.00 

• CRT TERMINALS 

• TAPE DRIVES $650.00 

• EQUIPMENT CABINETS 

• POWER SUPPLIES 




"We've Got It!! 

A NEW ADDITION TO OUR STOCK OF 
SURPLUS ELECTRONIC EQUIPMENT 

The IBM Selectric Based 
1/0 Terminal $695.00 

• INTEGRAL MODEM 

• BCD OR CORRESPONDENCE CODE 

• TABLETOP MOUNTING 

• 22"W, 22"D X 8"H, 58 LBS 

• ASCII CONVERSION AVAILABLE 

• DOCUMENTATION INCLUDED 



• PRINTERS 

• TRANSFORMERS 

• WIRE-CABLE 



/J^\ Send for a free catalog or call Bill Blaney 
\^fj toll free 800-258-1036. In N.H. 603-885-3705 

WORLDWIDE ELECTFOmCS, IfC. 

10 Flagstone Drive, Hudson, New Hampshire 03051 



Many 
Other 
Items 

W16 

Visit Our 
Store 
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INDEX 



ALGOL 

Why So Many Computer Languages? Stark 

Algorithms (Programming) 
Stop Bugs Now! Barry 

Altair 680b 

Let's Hear It for the 680b Curtis 

Make Your 680b Smarter Mitchell, Poole 

SWTP 4K BASIC Notes Mitchell, Poole 

Altair 8800 

The "Kill a Byte" Standard Walker 

Build Your Own Interface Smith 

Beware the Altair Bus Fuller 

Heavy Duty Altair Power Supply Hirschmann 

Build a Universal I/O Board Walters 

Heavy Duty Power Supply Cattey 

Altair Bus (see Altair 8800 - Smith, Fuller) 

Analog-to-Digital Conversion 

Reliable Conversion Techniques Adams 

Only Five Senses Borgerson 

Digital Audio Scott 

AND/NAND Gates 

Is it High? — or Low? Stark 

KB Klassroom, No. 5: hardware logical functions Young 

Compleat Guide to Logic Diagrams Lauffer 

APL 

Why So Many Computer Languages? Stark 

Architecture (Microprocessors) 

Journey into the CPU Leventhal 

Well, Your Micro's Built Leventhal 

Microprogramming Leventhal 

Art 

Computerized Babysitter Baker 

Computer Turns Director Clarke 

Assemblers 

Welcome to Assembly Language Programming Aronson 

Practical Microcomputer Programming Molnar 

Talk Your Computer's Language! Leventhal 

Everything about Assemblers! Leventhal 

Authors' Guide 
Sooo, You Want to be an Author! Young 

BASIC 

Learn and Earn Harvey 

Sorting Routines Rerko 

Number Rounding Program Inman 

BASIC - The Easy Way § Gargiulo 

SWTP 4K BASIC Notes Mitchell, Poole 

Digital Group MAXI Basic Howerton 

Payroll Program Harvey 

Who Needs a Broker? Haller 

Practical Microcomputer Programming Molnar 

A New Approach to the 6800 Clarke 

The Fun of Learning BASIC Hemmye 

Tiny BASIC Pittman 

BASIC Timing Comparisons Rugg, Feldman 

BASIC Timing Comparisons (updated) Rugg, Feldman 

Learn and Earn Harvey 

Why So Many Computer Languages? Stark 

Structured BASIC Craig 

Benchmarks 

BASIC Timing Comparisons Rugg, Feldman 

BASIC Timing Comparisons (updated) Rugg, Feldman 

Another Look at Benchmark Programs Letwin 

Magnetic Bubble Memory Huss 

The BYTEDESTROYER Parks 

Sorting Routines Rerko 

Simplified Billing System Warren 

KB Klassroom, No. 3: JK flip-flops and clocked logic Young 
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Binary Numbering System 
KB Klassroom, No. 3: JK flip-flops and clocked logic Young 

Bubble Memory 
Magnetic Bubble Memory Huss 

Bus (refer to particular computer) 

Business Opportunities 

The Business Market Badgett 

Starting a Business? Campbell 

Making Money Is Nice Green 

Time for Timesharing? Knecht 

Your Image Counts! Clarke 

Salesmanship, Hardware and Coffee Barbier 

Business Programs 

Learn and Earn Harvey 

Computers in Golf -Haller 

A Useful Loan Payment Program Rugg, Feldman 

Computerized Statements Wilkinson 

Cure Those End-of-Month Blues Wilkinson 

Simplified Billing System Warren 

Computerized Typesetting Wilkinson 

Interested in Commercial Programming? Doliner 

Payroll Program Harvey 

Payroll Program (Cont.) Harvey 

Calculators (see Games) 

Cassette Interfaces 

External Mass Storage Childs, Clarke 

The Gory Details of Cassette Storage Boyle 

The "Kill a Byte" Standard Walker 

Meet the Tarbell/KC Interface Tarbell 

Clocked Logic (Part 3) Lancaster 

A Clean Cassette Mohler 

Cassette Interface First Aid Bourdeau 

Tarbell Asynchronous Format Gordon 

Cassette I/O Format McDonough, Hammontre 

Hyper about Slow Load Times? Butterfield 

Clubs 

The Computer Club Promotional Techniques Floto 

Start a One-Man Computer Club Brooner 

COBOL 

Why So Many Computer Languages? Stark 

CMOS Logic 

Clocked Logic (Part 1 ) Lancaster 

Clocked Logic (Part 2) Lancaster 

Clocked Logic (Part 3) Lancaster 

Computer Assisted Instruction (CAI) 

7 x 9 = 56, Right? Inman 

Computerized Babysitter Baker 

Try WORDMATH! Oglesby 

The "Learning Machine" Schumacher 

Computer Stores 

Salesmanship, Hardware and Coffee Barbier 

The Business Market Badgett 

Construction Techniques 

Know Thyself! Knecht 

Interrupts Exposed (Part 2) La Dage 

Wire Wrapping Brown 

Control Code Decoding 

Decoding Device Control Codes Hughes 

Utilize ASCII Control Codes! Wright 

Dedicated Controllers Myers 

Using the "$50" Terminal Brown 

Conventions 

Is it High? - or Low? Stark 

Software Exchange Childs 

Cassette I/O Format McDonough, Hammontre 

Debugging, Software (see Troubleshooting) 

Dedicated Controllers 

Dedicated Controllers Myers 

SC/MP Goes Baudot Blish 

Design Consoles 

Try a Design Console Young 

Super-Tester Krieger 

Digital Audio 

Digital Audio (Part 1 ) Scott 

Digital Audio (Part 2) Scott 

Digital Audio (Part 3) Scott 
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Digital Group 

The Gory Details of Cassette Storage Boyle 

Super-Tube Sommerfield 

What's that Digital Group Really Doing? Craig 

Using an Invisible PROM Regula 

Digital Group MAXI-Basic Howerton 

Digital -to- Analog Conversion 

Interfacing the Analog World Hogg 

Clocked Logic (Part 3) Lancaster 

Diodes 

KB Klassroom, Ho. 1 : transistors, diodes and op amps Young 

Direct Memory Access (DMA) 
Build Your Own Interface Smith 

Displays 

Super-Tester Krieger 

KB Klassroom, No. 2: gates and flip-flops explained Young 

Education 

7 x 9 - 56, Right? Inman 

Computers for Free! Inman 

Super-Tester Krieger 

Put a Micro in Your School Dyk 

Environmental Control 
Try Solar Energy Chamberlin 

EPROM Programmers 
Build a $20 EPROM Programmer Laabs 

File Structures 
File Structures Simplified Yulke 

Flip-Flops 

KB Klassroom, No. 3: JK flip-flops and clocked logic Young 

Compleat Guide to Logic Diagrams Lauffer 

Floppy Disks 
Floppy Disks Hogg 

Formats 

Floppy Disks Hogg 

Cassette I/O Format McDonough, Hammontre 

Hyper about Slow Load Times? Butterfield 

FOR NEXT Techniques 

Payroll Program Harvey 

The Twelve Days of Christmas Zimmerman 

FORTRAN 

Why So Many Computer Languages? Stark 

Fundamentals 

Journey into the CPU Leventhal 

Floppy Disks Hogg 

Everything about Semiconductor Memory Stark 

Microprogramming Leventhal 

Interrupts Exposed La Dage 

Interrupts Exposed (Part 2) La Dage 

A T VT For Your KIM Lancaster 

Understand Your Computer's Language Leventhal 

Magnetic Bubble Memory Huss 

KB Klassroom, No. 6: voltage, current and power supplies Young 

KB Klassroom, No. 7: transistors, diodes and op amps Young 

Games 

Computers in Golf Haller 

Beware the Wumpus Kasser 

Chase! DeMonstoy 

Submarine! Stark 

Found: A Use for Your Computer Miller 

At the Races DeMonstoy 

How to Win $25,000 of Your Own Money Flemming 

HI-LO Huffman 

Hangmathl Feldman, Rugg 

Bridging the Gap Stanf ield 

Adding "Plop" to Your System Parks 

Lunar Lander Huffman 

Torpedoes Away! Hanson 

Artillery Practice DeMonstoy 

The Random Number Game DeMonstoy 

Pass the Buck Feldman, Rugg 

Random Integer Program Tubb 

Enter the Audible Computer! Stith 

Time Bomb Game Culbertson 

Baseball in BASIC Doliner 

Klingon Capture Game Ferguson 

Try WORDMATH! Oglesby 

Son of Submarine Game Smith, Marzano 

The Twelve Days of Christmas Zimmerman 

Crash Landing! Borgerson 
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Glossaries: Jan p. 124, Feb 122, Mar 130, 
Apr 1 24, May 1 24, Jun 1 12, Sep 157 

Graphic Displays 

Computerized Babysitter Baker 

3D Computer Graphics Artwick 

Hex-to-Decimal Conversion Routine 
Hexdec Hughes 

Hexadecimal 
KB Klassroom, No. 3: JK flip-flops and clocked logic Young 

Home Applications Software 

Pass the Buck Feldman, Rugg 

Sobriety Tester Program Gerbens 

Try a Do-AII Program! Miller 

Lifetime Program Lukas 

Enhance Your Memory Wantz 

Who Needs a Broker? Haller 

Home Brew Systems 
Introducing! The World's Cheapest Computer Hogg 

Humor 

Computer Widow Henderson 

My Friend is a Computer Junkie Clarke 

IBM 

The Trouble with Mass Storage Systems Childs, Clarke 

8080 vs. 370 Barry 

Floppy Disks Hogg 

Imsai 8080 

The Slow-Stepping Debugger Bendrot 

Now It's Imsai BASIC Pereira 

Put Your Imsai on the Rack! Walters 

Information Retrieval 

Try a Do-AII Program! Miller 

Enhance Your Memory Wantz 

Instruction Sets 

Understand Your Computer's Language Leventhal 

Understand Your Computer's Language (Part 2) Leventhal 

Practical Microcomputer Programming (Part 1) Molnar 

Interpreters 

Practical Microcomputer Programming (Part 3) Molnar 

Interrupts 

Interrupts Exposed La Dage 

Fire! Craig 

Interrupts Exposed (Part 2) La Dage 

Understand Your Interrupts! Hand 

Interviews 

Structured BASIC Craig 

A Home Computer Pioneer Clarke 

Computer Turns Director Clarke 

JK Flip-Flops 

Clocked Logic (Part 1 ) Lancaster 

KB Klassroom, No. 3: JK flip-flops and clocked logic Young 

Compleat Guide to Logic Diagrams Lauffer 

Kansas City Standard 
The "Kill a Byte" Standard Walker 

Keyboards 

Sophisticating a Surplus Keyboard Sommerfield 

Solving Keyboard Interface Problems Stark 

Build Your Own ASCII Keyboard Brehm 

Utilize ASCII Control Codes! Wright 

Kilobaud Klassroom (Young) 

No. 1 : Getting the Ball Rolling 

No. 2: Gates and Flip-Flops Explained 

No. 3: JK Flip-Flops and Clocked Logic 

No. 4: PC Boards and Power Supplies 

No. 5: Hardware Logical Functions 

No. 6: Voltage, Current and Power Supplies 

No. 7: Transistors, Diodes and Op Amps 

Try a Design Console 

KIM 1 

Found: A Use for Your Computer! Miller 

The Gory Details of Cassette Storage Boyle 

KIM-1 Memory Expansion Haas 

Is the KIM-1 for Every-1? Tripp 

Troubleshoot Your Software Fish 

Build a $20 EPROM Programmer Laabs 

Dedicated Controllers Myers 
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Hyper about Slow Load Times? Butterfield 

Expand Your KIM! (Part 1) Blankenship 

Expand Your KIMI (Part 2) Blankenship 

Here's HUEY! Rindsberg 

Languages 

Why So Many Computer Languages? Stark 

Talk Your Computer's Language! Leventhal 

Practical Microcomputer Programming Molnar 

Tiny BASIC Pittman 

Logical Instructions 

Practical Microcomputer Programming (Part 1) Molnar 

Understand Your Computer's Language (Part 2) Leventhal 

Manufacturers' Profiles 

The Remarkable Apple Computer Clarke 

A Home Computer Pioneer Clarke 

Seals Electronics Badgett 

Hello! Today's Program Is Clarke 

Mass Storage 

The Trouble with Mass Storage Systems Childs, Clarke 

Floppy Disks Hogg 

External Mass Storage (Part 2) Childs, Clarke 

Magnetic Bubble Memory Huss 

Memory (also see Mass Storage) 

How a Memory Works Pratt 

Everything about Semiconductor Memory Stark 

Automatic Memory Dumper Huffman 

Memory Troubleshooting Techniques Cook 

Magnetic Bubble Memory Huss 

Memory Expansion 

Make Your 680b Smarter Mitchell, Poole 

KIM-1 Memory Expansion Haas 

Microprocessing Unit (MPU) 
Journey into the CPU Leventhal 

MIKBUG 

Cut 6800 Programming Time Borgerson 

Faster MIKBUG Load Technique Crossman 

Miscellaneous 

Solving Some of the Software Interchange Problems Raskin 

Six Games on a Chip Dorman 

ZAP! Magee 

How to Wl N the Surplus Game King 

The 8080 You May Have Missed Kasser 

Three-State Logic Molnar 

It Was Great! Clarke 

Electronic Design by Computer Huffman 

Cure that Hot Power Supply Parks 

The Ultimate Personal Computer Zeitlin 

Build the $35 Modem Lange 

ALL CAPS McLaughlin 

Tempus Fugit Johnson 

MITE Printer 
Consider a MITE Printer Burhans 

Mits (see Altair 680b and 8800) 

Music (Computer-Generated) 

Digital Audio Scott 

Digital Audio (Part 2) Scott 

Try Computer Composition Winograd 

Motorola 6800D1 
The Motorola Way! Berenbon 

Maxi-BASIC 
Digital Group MAXI-Basic Howerton 

Operating Systems 

The Hobbyist's Operating System (Part 1) Wilcox 

The Hobbyist's Operating System (Part 2) Wilcox 

The Hobbyist's Operating System (Part 3) Wilcox 

Practical Microcomputer Programming Molnar 

File Structures Simplified Yulke 

Optoisolators 

Computer Control of the Worldl Bowick 

Utilize ASCI I Control Codes! Wright 

OR/NOR Gates 

Is it High? - or Low Stark 

KB Klassroon, No. 5: hardware logical functions Young 

Compleat Guide to Logic Diagrams Lauffer 

Paper Tape 
A Useful Loan Payment Program Rugg, Feldman 
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The Paper Tape Caper Hogg 

External Mass Storage (Part 2) Childs, Clarke 

Cassette I/O Format McDonough, Hammontre 

Paper Tape: It's Here to Stay Flemming 

Payroll Programs 

Payroll Program Harvey 

Payroll Program (Continued) Harvey 

Personal Computers (Home Systems) 

A PET For Every Home Clarke 

Radio Shack's Surprise Smythe 

Power Supplies 

Heavy Duty Power Supply Cattey 

Heavy Duty Altair Power Supply Hirschmann 

KB Klassroom, No. 4: PC boards and power supplies Young 

Bargain Time! Hallen 

KB Klassroom, No. 6: voltage, current and power supplies Young 

PR-40 Printer 

How to Use the New PR-40 Printer Bourdeau 

Make Your Investment Count Hughes 

Stretch Those Characters Johnson 

Printers 

How to Use the New PR-40 Printer Bourdeau 

Consider a MITE Printer Burhans 

Stretch Those Characters Johnson 

Programming 

Practical Microcomputer Programming (Part 1) Molnar 

Programming? It's Simple! Stark 

Structured Programming Jones 

Stop Bugs Now! Barry 

BASIC - The Easy Way Gargiulo 

Number Rounding Program Inman 

Bridging the Gap Stanfield 

Everything About Assemblers! Leventhal 

File Structures Simplified Yulke 

Registers 

Journey Into the CPU Leventhal 

Understand Your Computer's Language Leventhal 

Reviews 

Prototyping Systems Exposed! Stark 

Now It's Imsai BASIC! Pereira 

Now - BASIC for the 8008 - Even! Runyan 

The BYTEDESTROYER Parks 

Inside the Sphere Microcontroller Huffman 

Expand Your SWTP 6800 Kay 

Is the KIM-1 For Every-1 ? Tripp 

Consider a MITE Printer Burhans 

Magnetic Bubble Memory Huss 

Paper Tape: It's Here to Stay Flemming 

The Motorola Way! Berenbon 

Let's Hear It for the 680b! Curtis 

A New Approach to the 6800 Clarke 

The Jupiter II Brown 

What's that Digital Group Really Doing? Craig 

How to Use the New PR-40 Printer Bourdeau 

The Remarkable Apple Computer Clarke 

RCA Tries Again Haberhern 

Make Your Investment Count Hughes 

Hello! Today's Program Is Clarke 

School Computers 

Computers for Free! Inman 

Put a Micro in Your School Dyk 

SC/MP 

Introducing! The World's Cheapest Computer Hogg 

SC/MP Goes Baudot Blish 

Sort Routines 

Sorting Routines Rerko 

Structured BASIC is Better! Charnock 

Southwest Technical Products Corp. 

How to Use the New PR-40 Printer Bourdeau 

Make Your Investment Count Hughes 

Speed Up Your 6800 Huffman 

Expand Your SWTP 6800 Kay 

SWTP 4K BASIC Notes Mitchell, Poole 

Decoding Device Control Codes Hughes 

SR 52/SR 56 Programs 

Submarine! Stark 

Torpedoes Away! Hanson 

Son of Submarine Game Smith, Marzano 

Structured Programming 

Structured Programming Jones 
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Stop Bugs Now! Barry 

Structured BASIC is Better! Charnock 

Tarbell 

Meet the Tarbell/KC Interface Tarbell 

A Home Computer Pioneer Clarke 

Cassette I/O Format McDonough, Hammontre 

Tarbell Asynchronous Format Gordon 

Teletypewriters 

A Teletype Alternative Grater 

Using the "$50" Terminal Brown 

Silence Noisy Teletype Motors Parks 

Inside the Amazing ASR 33 Starr 

Terminals 

Using the "$50" Terminal Brown 

The Great TV to CRT Monitor Conversion Runyan 

Terminology 

Learning Computerese Joffe 

Tempus Fugit Johnson 

Test Equipment 

Nobody Knows the Troubles I've Seen Lincoln, Walker, McDonough 

Build an Eight Channel Multiplexer for Your Scope Prudhomme 

Build a Pulse Generator Grater, Young 

Try a Design Console Young 

Trigger Your Oscilloscope Prudhomme 

Test ICs With Your Micro Drafz 

KB K\assroom, No. 5: hardware logical functions Young 

Tired of Substituting Chips? O'Connor 

Text Editing 

Computerized Typesetting Wilkinson 

Timesharing 

Time for Timesharing? Knecht 

Timing 

Now You Can Use Software Timing Loops Barry 

BASIC Timing Comparisons Rugg, Feldman 

BASIC Timing Comparisons (updated) Rugg, Feldman 

Tiny BASIC 

Tiny BASIC Pittman 

HI-LO Huffman 

Consider a MITE Printer Burhans 

Tiny BASIC Anderson 

Troubleshooting (also see Test Equipment) 

Nobody Knows the Troubles I've Seen Lincoln, Walker, McDonough 

Cassette Interface First Aid Bourdeau 

Troubleshoot Your Software Fish 

Try an 8080 Simulator Stork 

Memory Troubleshooting Techniques Cook 

KB Klassroom, No. 5: hardware logical functions Young 

Universal Asynchronous Receiver/Transmitter (UART) 

A Teletype Alternative Grater 

Solving Keyboard Interface Problems Stark 

Utility Routines 

Sorting Routines Rerko 

The Slow-Stepping Debugger Bendrot 

Now You Can Use Software Timing Loops Barry 

rV\rtsysT.*Avc. Me<v.o«rv Dumper Huffman 

Number Rounding Program Inman 

Hexdec Hughes 

Video Displays 

Super-Tube Sommerfield 

A TVT For Your KIM Lancaster 

TVT Hardware Design (Part 1) Lancaster 

Zl LOG Z-80 

Is the Z-80 the Wave of the Present? Godding 

Will the Z-80 Crush All Competitors? Galletti 

6502 

Fire! Craig 

KIM- 1 Memory Expansion Haas 

Found: A Use for Your Computer! Miller 

Troubleshoot Your Software Fish 

Here's HUEY! Rindsberg 

6800 

Is the Z-80 the Wave of the Present? Godding 

A 6800 Single Stepper Borgerson 

The Motorola Way! Berenbon 

Let's Hear It for the 680b! Curtis 

A New Approach to the 6800 Clarke 

Only Five Senses Borgerson 
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The Jupiter II Brown 

Make Your Investment Count Hughes 

Speed Up Your 6800 Huffman 

Inside the Sphere Microcontroller Huffman 

Cut 6800 Programming Time Borgerson 

Automatic Memory Dump Huffman 

Introducing the Disassembler Hughes 

Faster Ml KBUG Load Technique Crossman 

Practical Microcomputer Programming Molnar 

Everything About Assemblers! Leventhal 

8080 

Is the Z-80 the Wave of the Present? Godding 

8080 vs. 370 Barry 

Understand Your Interrupts! Hand 

Interrupts Exposed La Dage 

Try an 8080 Simulator Stork 

Everything About Assemblers! Leventhal 
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Votes are coming in regularly in our "Best Program of the 
Month" contest. (Kilobaud is offering a $100 prize to the 
author of the program voted best each month; monthly 
winners will compete for a $500 "Best Program of the Year" 
prize. Furthermore, there will be a drawing of all votes 
submitted. Winner gets his or her choice of any book we 
publish.) 

We're now in the process of tallying votes for the best 
program in the October issue, which will be announced next 
month. 

To vote, simply indicate your choice for the month on the 
Reader Service card in the back of that issue and send it our 
way. 



CORRECTIONS 



In "A TVT For Your 
KIM" by Don Lancaster 
(June, 1977), the PROMs IC2 
and IC3 as listed as IM5600s 
in the parts list; they should 
be listed as IM5610s. In Fig. 
8a, DECODE ENABLE pin 
12, U9 should be pin 12, U4. 
In C Program for . . . Strolling 
Cursor, the branch instruc- 
tion at address 01 1C should 
be 40, not 30. Our thanks to 
Jim Trageser of Kettering OH 
for bringing these corrections 
to our attention. We'll be 
hearing more from him in the 
future regarding the things 
he's doing with his TVT-6L. 

In "Utilize ASCII Control 
Codes!" by Richard Wright 



(October, 1977), the un- 
labeled rectangular symbol on 
the left of Fig. 6(b) is a 555 
timer. In Fig. 3 the pin num- 
bers for outside world com- 
mands ACK and BEL are 7 
and 9, respectively. 
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Under $0.0018 per bitl Not only are 
we celebrating the holiday season... but we're answering a challenge from 
Billy Gage and Jim Tanner at DRC. There's been a bit of friendly rivalry 
lately over who can deliver the most for the least; we have always prided 
ourselves on being able to do just that, and with 32K of quality memory 
for $475.00, we think even DRC is going to have to agree with us. 

But price is by no means the only reason to buy a Godbout memory board: 
those who know memory appreciate the many options packed into a basic mem- 
ory board. Extras like a vector interrupt provision if you try to write 
into protected memory. Configuration as two independent 4K block s (b oth 
individually protectable). A selectable write strobe for either PWR or 
MWRITE. An all static design. The ability to handle DMA devices. Guar- 
anteed speed under 450 ns (with on board wait state logic for use with 4 
MHz Z-80) and guaranteed current under 1.5A (1250 mA typ) . All inputs and 
outputs fully buffered; outputs are tri-state for use with bi-directional 
busses. And of course, sockets for all ICs, legended board with solder 
mask, low power Schottky support ICs, assembly instructions, a 1 year war- 
ranty on all parts... this isn't just another board, this is a board you can 
depend on. Prices apply to boards in kit form only. 



MOTHERBOARD 

10 Slots $90 18 Slots $124 



1 • 1 " i • i 
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Includes all edge connectors, plus active terminations 
to minimize crosstalk, noise, overshoot, and ringing 
that may be present with unterminated busses. Excel- 
lent for stand alone system, or add to existing 
systems. Kit form only. 



AcrivE Terminator $29.50 

Plugs into any S-100 Motherboard whose buss lacks active terminations. 
Cleans up noise, crosstalk, overshoot, and other buss problems that can 
scramble data unpredictably. Kit form only. 

modulator 




Video and 5 V DC in 
channel 3 and 4 out 



CAVE 



T.M. 



COMING 
SOON 

ECONORAM VI 
12Kfor$235 

The Heath H8 computer looks like 

a winner... and we'll be happy to supply 
you with 12K of memory for $235, which 
happens to be what Heath charges for 
their 8K memory. All the same features 
as our popular 8K ECONORAM II tm kit (see 
above), with all static design, buffer- 
ing, switched protect and phantom, and 
our 2 block configuration gives the a- 
bility to place 4K on 4K boundaries. 

As usual, you get a legended, solder 
masked board, sockets for all ICs, top 
performance, and a warranty on parts. 

Check out our memory if you want 
your H8 to get the most for the least. 



Personal to Frank Tinius : watch 
this space, it's happening 1 

F.RMS: Please allow up to 5% for ship- 
ing, more for supply 6 VP2; excess re- 
unded. Prices good through end of mag- 
zine cover month. Cal iforn ians add tax. 
ODs accepted with street address. For 
ankAmericard®/VISA*/Mastercharge*orders 
$15 min) call 415-562-0636, 24 hours. 



$7.50 



* 2 WATT STEREO AMP 




^§@Qa? W8 ^SBGraftfM 



Assembled stereo 2W amp 
uses LM380s. With vol- 
ume, tone, balance con- 
trols. Use with 12V for 
portable amp or auto 
use. Only $10.00 




1.8432 MHz xtal 

HC 6 size with 

wire leads $5.95 



This adjustable packaging system for 
S-100 buss microcomputers is compatible 
with Altair 8800 and IMSAI 8080 size cards. 
Outside, it is beautiful .. .with a dark blue 
textured vinyl finish and lines unmarred by 
external screws or fasteners. Inside, 
there is space for 21 cards total (on 0.75" 
centers) with a fully adjustable interior 
card mounting system (card guides and hard- 
ware provided for 12 cards) . The interior 
is instantly accessible, the rear and front 
panels are removable and recessed. 

And the clincher: our 10/11 slot mother- 
board fits perfectly inside this case. So 
if you want a classy home for your micro, 
look this over... it is the best we've seen. 

VP2 ASSEMBLED MICROCOMPUTER CASE $134.30 




Small System Power Supply 



Finally, a quality, cost-effective supply for small sys- 
tems. Gives you a full 4 Amps at 5 Volts, with crowbar 
overvoltage protection, along with half an Amp of 4-12 and 
half an Amp of -12... and an additional 10 mA supply, ad- 
justable over 5 to 10V for biasing required by some CPUs. 
Although intended to be used with computer systems, it's 
also a dandy little bench supply for digital experiments. 



$50 





BILL GODBOUT ELECTRONICS 
BOX 2355. OAKLAND AIRPORT. CA 94614 



SEVERAL GOOD REASONS WHY YOU SHOULD 
HAVE OUR FLYER: 1) CMOS 2) LINEARS 
3) MICROPROCESSORS 4) POWER SUPPLIES 
5) RESISTORS 6) CAPACITORS 7) DIS- 
PLAYS 8) SOCKETS 9) VECTOR PRODUCTS 
10) ENCLOSURES 11) ALL THE OTHER 

THINGS WE CAN'T FIT INTO THIS SPACE. 



124 



G4 



I® 



r A 



MU 



Bearcat i? 1 1 j Features 

• Crystal-less — Without ever buying a crystal you can 
select from all local frequencies by simply pushing a few 
buttons. 

• Decimal Display — See frequency and channel 
number — no guessing who's on the air 

• 5-Band Coverage — Includes Low. High. UHF and UHF 
"T" public service bands, the 2-meter amateur (Ham) 
band, plus other UHF frequencies 

• Deluxe Keyboard — Makes frequency selection as easy 
as using a push-button phone Lets you enter and 
change frequencies easily try everything there is to 
hear 

• Patented Track Tuning — Receive frequencies across the 
full band without adjustment Circuitry is automatically 
aligned to each frequency monitored 

• Automatic Search — Seek and find new. exciting 
frequencies 

• Selective Scan Delay — Adds a two second delay to 
prevent missing transmissions when "calls" and 
"answers" are on the same frequency 

• Automatic Lock-Out — Locks out channels and "skips" 
frequencies not of current interest 

• Simple Programming — Simply punch in on the 
keyboard the frequency you wish to monitor 

• Space Age Circuitry — Custom integrated circuits a 
Bearcat tradition 

• UL Listed/FCC Certified — Assures quality design and 
manufacture 

• Rolling Zeros — This Bearcat exclusive tells you which 
channels your scanner is monitoring 

• Tone By-Pass — Scanning is not interrupted by mobile 
telephone tone signal 

• Manual Scan Control — Scan all 10 channels at your 
own pace 

• 3-Inch Speaker — Front mounted speaker for more 
sound with less distortion. 

• Squelch — Allows user to effectively block out unwanted 
noise 

• AC/DC — Operates at home or in the car 

TM 
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Bearcat <?/£} 
Specifications 

Frequency Reception Range 

Low Band 32—50 MHz 

"Ham" Band 146—148 MHz 

High Band 148— 174 MHz 

UHF Band 450—470 MHz 

T Band 470—512 MHz 

*Also receives UHF from 416 — 450 MHz 

Size 

10%" Wx3" Hx7%"D 

Weight 

4 lbs. 8 oz. 
Power Requirements 

117Vac, HW;13.8Vdc.6W 

Audio Output 

2Wrms 
Antenna 

Telescoping (supplied) 
Sensitivity 

0.6/xv for 12 dB SINAD on L & H 

bands 

U bands slightly less 
Selectivity 

Better than -60 dB @ ± 25 KHz 

Scan Rate 

20 channels per second 

Connectors 

External antenna and speaker; AC & 
DC power 

Accessories 

Mounting bracket and hardware 
DC cord 



COMMUNICATIONS 
ELECTRONICS 

Box 1002 

Ann Arbor, Michigan 48106 USA 



master charge 

THC INTIBBANR CARD 




BankAmericard 




$289. 



The Bearcat® 210 is a sophisticated 
scanning instrument with the ease of 
operation and frequency versatility 
you've dreamed of. Imagine, selecting 
from any of the public service bands 
and from all local frequencies by 
simply pushing a few buttons. No 
longer are you limited by crystals to a 
given band and set of frequencies. It's 
all made possible by Bearcat spaceage 
solid state circuitry. You can forget 
crystals forever. 

Pick the 10 frequencies you want to 
scan and punch them in on the 
keyboard. It's incredibly easy. The 
large decimal display reads out each 
frequency you've selected. When you 
want to change frequencies, just enter 
the new ones. 

Automatic search lets you scan any 
given range of frequencies of your 
choice within a band. Push-button 
lockout permits you to selectively skip 
frequencies not of current interest. 
The decimal display with its exclusive 
"rolling zeros' tells you which 
channels you're monitoring. When the 
Bearcat 210 locks in on an active 
frequency the decimal display shows 
the channel and frequency being 
monitored. 

With the patented track-tuning 
system, the Bearcat 210 automatically 
aligns itself so that circuits are always 
"peaked' for any broadcast. Most 
competitive models peak only at the 
center of each band, missing the 
frequencies at the extreme ends of the 
band. 

The Bearcat 210's electronically 
switched antenna eliminates the need 
for the long low band antenna. And a 
quartz crystal filter rejects adjacent 
stations as well as noise interference. 

Call toll-free 800-521-4414 now to 
place a BankAmericard or Master- 
charge order. This is our 24 hour 
phone to our order department and 
only orders may be processed on this 
line. To order in Michigan or outside of 
the U.S. dial 313-994-4441. 

Add $5.00 for U.S. shipping or $9.00 
for air UPS to west coast. Charge cards 
or money orders only please. Interna- 
tional orders invited. Michigan resi- 
dents add tax. Please write for 
quantity pricing. 



C5 
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'31 CRYSTALS gr~ 

" + ™"* FREQUENCIES ONLY ~^r 

Part # Frequency Case Style Price 

CY1A 1.000 MHz HC33U $5 95 

CY2A 2 000 MHz HC33 U S5 95 



2 010 MHz 



CY3A 

CY7A 

CY12A 

CY14A 

CY19A 

CY22A 

CY30B 



HC33/U 



4.000 MHz 
5 000 MHz 
10 000 MHz 
14 31818 MHz 
18 000 MHz 
20 000 MHz 
32 000 MHz 



HC18/U 

HC18U 

HC18U 

HC18U 

HC18U 

HC18U 

HC18U 



S1951 



S4 95 
S4 95 
S4 95 
S4 95 
S4 95 
$4 95 
S4 95 



H 



BREAD BOARD 
JUMPER WIRE KIT 




JK1... 41 0.00 /kit 



Each kit contains 350 wires 
cut to 14 different lengths 
from 1" to 5 0' 

Each wire is stripped am) 
the leads are bent 90* for 
easy insertion 

Wire length is classified 
by color coding 

All wire is solid tinned 22 
gauge with PVC insulation 

The wires come packed in 
a convenient plastic box 



CONNECTORS 

PRINTED CIRCUIT EDGE-CARD 



156 Spacing -Tin -Oouble Read -Out 
Bifurcated Contacts — Fits .054 to .070 PC 



15/30 
18/36 
22/44 
50/100 

50/1 00A ( 100 Spacino) 



DB25P 
DB25S 



PINS (Solder Eyelet) 
PINS (Solder Eyelet) 
PINS (Solder Eyelet) 
PINS (Wire Wrap) 
PINS (Wire Wrap) 
25 PINO SUBMINATURE 

PLUG 
SOCKET 



Cards 
$1.95 
$2.49 
$2.95 
$6.95 
$6.95 

$3.25 
$4.95 



MICROPROCESSOR COMPONENTS 



205-CB 



205-CB 
291-.36H 

680-.75A 

Dude 4 




HEAT SINKS # 



M0-.75A 

Beryllium Copper w-filack finish for T0-5 S .25 

Aluminum for TO-220 Transistors & 

Regulators $ .25 

Black Anodized Aluminum for TO-3 $1.50 

Black Anodized Aluminum — predrilled 

mounting holes for TO-3 — 4Ve x 1 V* x 2" $1.75 




DIP SWITCHES SPST Slid. Action 
#206-4 ( 8 pin dip) 4 switch unit $1.76 ea. 
#206-7 (14 pin dip) 7 switch unit $1.18 ea 
#206-8 (16 pin dip) 8 switch unit $2.28 ea. 



Etching Kits 
32 X A-1 — 



27XA-1 — 
Plugboards 

3662 



22/44 • 
8800V- 



® Pern 



(cannot be shipped via air) 

P C Etch Materials Kit $29.95 68, 

enough for 5 circuit boards 

Etched Circuit Kit $ 9.95 68, 

Complete kit — only add water 

6 5X45X1 16 Epoxy glass $6.9568. 

P-Pattern-44 P C Tabs-spaced 156 

Mating connector for plugboard — $ 2.95 68. 

22 pin double readout 

Universal Microcomputer/Processor $19.95 68. 

plugboard — Epoxy Glass — complete 

with heatsmk and mounting hardware 

S 313 X 10 X 1/16 copper clad 



>s 



1/16 VECTOR BOARD 



01 



Hole Spacing 
Pari No 



P-Patlern 
I W 



Price 
1-9 10 up 



PHENOLIC 

EPOXY 
GLASS 



EPOXY GLASS 
COPPER CLAD 



64P44 062XXXP 
169P44 062XXXP 
64P44 062WE 
64P44 062WE 
169P44 062WE 
169P64 062WE 
169P44 062WEC1 



450 
450 
4.50 
4.50 
450 
850 
4.50 



650 
1700 
650 
850 
17.00 
17.00 
17.00 



1 72 
369 
207 
256 
5.04 
923 
680 



1.54 
332 
1 86 
231 
453 
8.26 
6.12 



® /te 



SUT-N-WRAP WIRE WRAP TOOL 

Slits and opens insulation exposing 

bare wire 
e No pre-cutting or pre -stripping. 

e Comes complete with two - 100 ft spools #28 AWG wire 

Model P180 $24.50 




HEXADECIMAL 
ENCODER 19-KEY PAD 



e 1 -0 
• ABCDEF 



e Shift Key 

e 2 Optional Keys 

$10.95 each 



63 KEY KEYBOARD 




HWHU 

AY-5-2371 



Encoder Chip (encodes 16 Keys) 
Encoder Chip (encodes 88 Keys) 

TOOLS 



$29.95 

This keyboard features 63 unen 
coded SPST keys, unattached to 
any kind 01 P C B A very solid 
molded plastic 13 « 4 base 
suits most applications 



$7 .« ea. 
f"Wti 



A97MS — Diagonal Cutter - 4" semi-flush cut $7.95 ea. 

A11DMS — Chain Nose Pliers - 4%" long 7.50 ea 

T-6 —Wire Stripper - #16 to #26 gauge 3.75 ea. 

55B —Wire Stripper - #10 to #20 gauge 2 50 ea 

CS-8 — Cutter-Crimper Tool - 8V4" long 7.95 ea. 
Nibbing Tool — Cuts, Trims or Notches Metal 

up to #18 gauge 6 95 ea 

Nibbling Tool Replacement Punch 3.75 ea 



I PERMACEL" P-29 PLUS Electrical Tape - All Weather 

\ • 8" wide x 66 ft • Black vinyl 

\j^9 Rolls $.79 each 10-up Rolls $5.95/10 roll package 



8080A CPU $16.00 

8212 8 Bit Input/Output 4.95 

8214 Priority Interrupt Control 15.95 

8216 Bi -Directional Bus Driver 6.95 

8224 Clock Generator/Driver 9.95 
8228 System Controller Bus Driver 10.95 

CPUS 

8080A Supc 8006 16.00 

2650 8 BIT MPU 26 50 

P8085 CPU 2995 

IRS 

2504 1024 Dynamic $ 3 95 

2518 Hex 32 BIT 7 00 

2519 Hex 40 BIT 4 00 
2522 Dual 132 M SSR 2.95 

2524 512 Dynamic 1.95 

2525 1024 Dynamic 3 00 
2527 Ouai 256 BIT 3 95 
2529 Dual 512 BIT 4 00 

2532 Quad 80 BIT 3 95 

2533 1024 Static 5 95 
3341 Fifo 6 95 
74LS670 16 x 4 Reg 3 95 

Ml 

AY-5-1013 30KBaud $5 95 

ROMS 

2513(2140) Char Gen -upper case S 9 95 

2513(3021) Char Gen -lower case 9.95 

2516 Char Gen 10 95 

MM5230 2048 BIT (512 I 4 on 256 t 8) 1 95 



CDP1802 CPU $19.95 

MC6800 8 Bit MPU 24.95 
MC6820 Periph. Interface Adapter 15.00 

MC6810AP1 128 x 8 Static RAM 6.00 

MC6830L8 1024 x 8 Bit ROM 15.00 

Z80 CPU 29.95 

RAMS 

1101 256 x 1 Static $ 1 49 

2101 256x4 Static 5 95 

2102 1024 x 1 Static 1 7* 
21075280 4096x1 Dynamic 4 95 
2111 256x4 Static 6 95 
T489 16x4 Static 2 49 
8101 256 1 4 Static 5.95 
8in 256x4 Static 6 95 
8599 16 x 4 Static 3 49 
21L02/91L02 1024 x 1 Static 2 25 
74200 256 x l Static 6 9b 
93421 256 x i Static 



IMM5262 ?k~ 
UP0414(2104)4K 



1702A 
5203 
82S23 
82S123 

74S287 



2048 

2048 

32x8 

32 x 8 

1024 

256x4 



-w 



Dynamic 
Dynamic 16 P»n 
PROMS 

Famos 
famos 
Open C 
Instate 
Static 



"TTol 



-ri 



Tftt 

S 9 95 
14 95 
500 
500 
7 95 
3 95 



2716 

6301-1 

6330-1 



16K 

1024 

256 



:prom 



im 



Eorom 34 95 

Tri State Bipolar 3 49 

Open Collector Bipolar 2 95 



SPECIAL REQUESTED ITEMS 



FCM3817 

AY-3-8500 

AY-5-9100 

AY -5 -9200 

AY-5-9500 

AY-5-2376 

9374 

82^115 



$5 00 
8.95 

1750 

1495 
495 

14.95 
1 95 

25 00 



11C90 

4N33 

8T20 

8T97 

H00165 

MCM6571 

MCM6574 

7205 



1995 

3.95 

7.50 

2.00 

7.95 

17.50 

17.50 

1995 



MCM6575 

ICM7045 

ICM7207 

ICM7208 

ICM7209 

MK50240 

DS0026CH 

TIL308 



17.50 
24 95 

7.50 
22 00 

7.50 
17.50 

3.75 
10.50 



9368 395 

LD110/111 25 00/set 



95H90 
MC3061P 
MC4016 (74416) 
MC1408L7 
MC1406L8 



11.95 
3.50 
750 
895 
995 



PARATRONICS 



CLOCK CHIPS 

MM5309 $9 95 

MM5311 

MM5312 

MM5314 

MM5316 

MM5318 

MM5369 

MM5841 

CT7001 



495 
4.95 
4.95 
695 
995 
295 
995 
595 



Model 100A 



Medal 10 



Featured on February's Front Cover of Popular Electronics 

Logic Analyzer Kit 
Model 100A 

$229.00/kit 



Analyzes any type of digital system 
Checks data rates in excess of 8 
million words per second 
Trouble shoot TTL, CMOS, DTL, RTL. 
Schottky and MOS families 
Displays 16 logic states up to 8 digits wide 
See ones and zeros displayed on your 
CRT, octal or hexadecimal format 
Tests circuits under actual operating 
conditions 

Easy to assemble — comes with step-by-step construction 
manual which includes 80 pages on logic analyzer operation. 




during testing 
PARATRO* 8 TRIGGER EXPANDER • Model 10 



Some applications are: 
Troubleshooting microprocessor 
address, instruction, and data flow 
Examine contents of ROMS 
Tracing operation of control logic 
Checking counter and shift 
register operation 
Monitoring I/O sequences 
Verifying proper system operations 



Adds 16 additional bits. Provides digital delay and qualification of input 
and 24-bit trigger word— Connects direct to Model 100A for integrated 



clock Model 10 — $229.00 

unit) Baseplate - $6 95 



'*K PRECISION 




Model 2800 
$99.95 

Comes with test 
leads, operating manual 
and spare fuse 



3%-Dlglt Portable DMM 

• Overload Protected 

• 3 high LED Display 

• Battery or AC operation 

• Auto Zeroing 

• 1mv. 1Va. 1 ohm resolution 

• Overange reading 

• 10 meg input impendence 

• DC Accuracy 1% typical 
Range*: DC Voltage - 0-1000V 
AC Voltage 0-1000V 

Freq Response 50-400 HZ 
DC/AC Current: 0-100mA 
Resistance 0-10 meg ohm 
Size: 6.4" x 4.4" x 2" 

Accessories: 
AC Adapter BC-28 8.00 
Rechargeable 

Batteries BP-26 20.00 
Carrying Case LC-28 6.00 



100 MHz 8-Digit Counter 

20 H7-100 MHz Range . - 
.6" LED Display 
Crystal-controlled timeoase 
Fully Automatic 
Portable — completely 



self-contained 

Size — 1.75" x7.3T 

x5 63" 



Four power souces, I.e. 
batteries, 110 or 220V with 
charger 12V with auto 
lighter adapter and external 
7 2-10V power supply 



"A* 100 $134.95 




ACCESSORIES FOR MAX 100: 

Mobile Charger Eliminator 

use power from car battery Model 100 — CLA $3.96 

Charter /Eliminator 



use 110 VAC 



Model 100 - CAI $9.96 



CONTINENTAL SPECIALTIES 



PROTO BOARD 6 

S15.95 

(6 long X 4" wide) 




Other CS Proto Boards 

PB100 -4.5" x6" $ 19.95 

PB101 - 5.8" x 4.5" 29.95 

PB102 -7"x4.5" 39.95 

PB103 - 9" x 6" 59 95 

PB104 - 9.5" x 8" 79.95 

PB203 - 9.75 x 6V2 x 2Va 80.00 

PB203A - 9.75 x 6V2 x 2% 129.95 

(includes power supply) 



OGIC MONITOR 

for DTL. HTL. TTL or CMOS Devices 



$84.95 



PROTO CLIPS 



14 PIN 
16 PIN 
24 PIN 
40 PIN 



$4 50 
4.75 
8.50 

13.75 



DESIGN MATES 

DM1 - Circuit Designer 

$69.95 
DM2 - Function Generator 

$74.95 
DM3 - RC Bridge 

$74.95 



QT PROTO STRIPS 




ft 

.::'V. 



QT-18S 
QT-12S 
QT-8S 
OT-7S 



UTtype 

0T-59S 

0T-59B 

QT-47S 

0T-47B 

0T-35S 

0T-35B 

QT-18S 

QT-12S 

QT-8S 

QT-7S 



'holes 
590 

bus stnp 

470 

bus strip 

350 

bus Strip 

180 

120 

80 

70 



pnce 

12 50 

2 50 

10 00 

2 25 
850 
200 
4 75 

3 75 
3 25 
300 



Expenmentor 300 
Expenmentor 600 



$ 9.95 
$1095 



$5.00 Minimum Order — U.S. Funds Only 
California Residents — Add 6% Sales Tax 




Spec Shoots - 25e — Send 35* Stomp tor 1071 Catalog 
Dealer Information Available 

1978 
CATALOG 

NOW 
AVAILABLE 



1021 -A HOWARD AVE., SAN CARLOS, CA. 94070 
PHONE ORDERS WELCOME — (415) 592-8097 

All Advertised Prices Good Thru December 
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© Timeband 

ATr )f Qi»rTiar« o< f ai'crva Camera and instnsvwM Corporation 

Digital Alarm Clocks 




C 500 Ivory Case 
C 5006 Ebony Case 

$16.95 



24 -hour alarm 

Ooze Button 

100° o Solid State 

Large Red Led Display 

I 8 higrii 

AM PM Indicator 

Seconds display at touch 

ol burton 

Power failure indicator 

One year factory warranty 




C 8211 
Woodgrain Case 

$19.95 



Timeband lamp clock 

6i//MH7//a? 

I 



• 24 hour alarm 

• Doze button 

• Alarm -on indicator 

• .8" high Red LED Display 

• AM/PM Indicator 

• High intensity lamp 

• Lamp shuts off when collapsed 
Model C-590 (Ivory) $29.95 



IRC AM/FM 8-Track Stereo Receiver 

With BSR Changer 




• PLL System 

• BSR Record Changer 

• Slide Controls 

• Automatic AFC Control 

• 4 Speaker Output 

• Walnut finish vinyl covered 
wood veneer with smoke 
dust cover 

Size: 20"W x 9VH x ISVe'D 

Model 8365 $149.95 



DIGITAL STOPWATCH 



• Bright 6 Digit LEO Display 

• Times to 59 minutes 59 59 seconds 

• Crystal Controlled Time Base 

• Three Stopwatches in One 

Times Single Event — Split & Taylor 

• Size 4 5 ■ Lit" I 90 (4v» ounces) 

• Uses 3 Penlite Cells 

Kit — $39.95 

Assembled— $49.95 

Heavy Duty Carry Case $5.95 



Stop Watch Chip Only (7205) $19 95 





3 V 2 DIGIT DPM KIT 



</.^ 




• New Bipolar Unit • Auto Polarity 

• Auto Zeroing • Low Power 

• .5" LED • Single IC Unit 

Model KB500 DPM Kit $49.00 

Model 311D-5C-5V Power Kit $17.50 




12 or 24 Hour 



JE700 CLOCK 

The JE 700 is a low cost digital clock, but 
is a very high quality unit The unit fea- 
tures a simulated walnut case with di- 
mensions of 6 1 2*1 >1 It utilizes a 
MAN 72 high brightness readout and the 
MM5314 clock chip 



115 VAC 



KIT ONLY 



$16.95 



These joysticks feature four 
100K potentiometers, that 



JOYSTICK 



vary resistance proportional 
to the angle of the stick. Study 
metal construction with 



plastic components only at 
the movable joint. Perfect 
for electronic games and 
instrumentation. 
100K $5.95 

5K $4.95 




INSTRUMENT/CLOCK CASE 



Injection molded unit Complete 
with red bezal. 4Vt* x 4* x 1-9/16" 



$3.95 ea. 



JE803 PROBE 

The Logic Probe is a unit which is tor the most part 
indespensible m trouble shooting logic families 
TTL DTL RTL CMOS it derives the power it 
needs to operate directly off of the circuit under 
test drawing a scant 10 mA max It uses a MAN3 
readout to indicate any of the following states by 
these symbols (Hi 1 (LOWl o (PULSE) P The 
Probe can detect high frequency pulses to 45 MHz 
It can t be used at MOS levels or circuit damage 
will 'esuit 




$9.95 

printed ci 



Per 



rcuit 



Kit 

board 



^4 



PL 5V 1A Supply 

This is a standard TTL power supply using the well known 
LM309K regulator IC to provide a solid 1 AMP of current at 5 
volts We try to make things easy for you by providing 
everything you need in one package including the hardware 

$9.95 Per Kit 
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Post Office Box 3097 K • Torrance, California 90503 



C^r\ 



3.IHI592I 




*149 s » 



CALCULATOR 

WRIST WATCH 

Designed for the on the go executive, that indi- 
vidual who has to make those on the spot 
decisions. 

Handsome gold tone stainless steel watch 
features space age micro-circuitry. The MOS 
inte grated circuit contains the equivalent of 
more than 10,000 transistors. 

This LED wrist watch displays date, time, 
elapse seconds and also functions as an eight 
digit calculator with memory. Information 
stored in memory can be recalled at any later 
date, even weeks or months. Use this memory 
feature to store phone numbers, parking stall 
location or flight departure time. 

Manufactured by one of California's leading 
aerospace contractors. Because of the 
discount price we have agreed not to publish 
the manufacturer's name. 

Includes batteries, jewelry case and 18-month 
factory warranty. 



Electronic Entertainment Center TELETYPE I 



i:i a 




Color '24.88 



Tennis 'Handball 
Hockey-Smash 

Action-packed color entertainment for 
the whole family. Adjustable skill level 
controls allow players of all ages to com- 
pete In tennis, hockey and handball. 
This four game entertainment center 
turns your television into a video play- 
ground. 

On screen scoring, live action sound and 
true component color makes this video 
center an excellent buy at only $24 88 
Complete with antenna box and AC adapter. 



New from Teletype, the Model 
43 is capable of printing 1 32 ASCII 
characters per line. Send and receive 
data at 10 or 30 words per second. Key- 
board generates all 128 ASCII code combine 
tions. RS 232 interface, same as the popular 
Model 33. Data sheet sent upon request. Manufac 
turer suggested price $1 377.00. 

IMMEDIATE DELIVERY '1199 

We also have for sale a limited quantity of used Model 35s 
Priced at only $449 50 




till t v e a 



HEXADECIMAL KEYBOARD 



CONNECTORS 



& 



HOOD 






" \» aaaaaaeaoa «y " 

mxm 



RS 232 

DB2SP 

male plug & hood 

*395 

DB2SS female 

$ 395 




100 PIN 

IMSAI/ALTAIR 
Edge Connector 



Maxl-Switch hexadecimal keyboards are designed for 
microcomputer systems that require 4-bit output 
in standard hex code. 

Each assembly consists of 16 hermeti 
cally sealed reed switches and TTl "on 
shot" debounce circuitry. 
Reliable low friction acetal resin 
plungers ere credited for the smooth 
operation and long life of this premium 
keyboard. 
Requires single + 5 volt supply. 





DIGITAL 

ALARM CLOCK 

Completely S4Q95 
Assembled .1757. 




Walnut-grained decorator clock features large 7* LED displey which is 
driven by the new National MM5365 alarm clock chip. Preset 24-hour alarm 
function allows you to awaken at the same time each morning without 
resetting. Upon reaching the wake-up time, the clock's loudspeaker emits 
a gentle tone. Touch the snooze button and doze off for an additional 9 
minutes of sleep. Clock also functions aa a ten-minute elapse timer. 
"Alarm Set" indicator, AM-PM display. 



'24.88 



$ UNIVAC 



Aitair. imsal compatible gold plated, dual 50 
(.125 cantara) three tier wire wrap edge 
connector. 3 for $13.50 



'498 

10 for $45. 



pi ■ « Certified Digital 

abCOtCn CASSETTES 

Won't drop a BIT! 

Diskettes 



Trie iimoui Sparry Univac 1710 Hollerith keyboard aaeembly 
is now available Irom California Industrial for only $24 SB 
The ideal computer input device for accountants and 
mathematicians The numeric keys are placed on the lower 
three rows to resemble a ten key adding machine This 
format allows one handed numeric data entry 
Original coat was $385 Used but guaranteed >n excellent 
condition Complete with documentation 



Quiet Buss 

S-100 MOTHER 

The Quiet Buss from California Industrial Is 
quality engineered. No short cuts have been taken 
to produce this mother board Active termination 
circuitry prevents noise and crosstalk. Manufac- 
tured from extra heavy FR-4 epoxy glass. Features 
2 ounce double thickness copper traces. Purchase 
this board along with the power supply kit below 
and you have the start of a super Micro-System. 



& 24.88 



$iot JL w*r D 



mnnuflL graphite 

OBPLW DEilERflTDR 



Modern technology has pioneered the development o< this 
unique character printer Our Manual Graphite Display 
Generator has the capability of producing the full upper and 
lower case ASCII set Self-contained cursor assembly allows 
the operator to eliminate erroneously entered information 
Each unit is manufactured to strict tolersnces as prescribed 
by standards set forth by California Industrial One free with 
every order 



^•TICK s^ 




This |oystick feature four 100K potentio- 
meters, that vary resistance proportional to 
the angle of the stick Perfect for television 
games quad stereo and radio controlled 
aircraft 



LOW POWER 

450 i\iS 





BRIDGE RECTIFIER 
MOTOROLA 12 Amp. SOv. 



BUY? 



Lowest Price 
k Anywhere 

Our low power static RAMs 
are factory prime Purchased. 
on contract, directly Irom one 
of California's leading semi- 
conductor manufacturers 
Access time gu 
fastet than 450nS. Minimum 
purchase 32 pieces 
Sorry, credit cards can not be 
accepted on 21102 s 



7400 
7401 
7402 
7403 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7422 
7423 
7425 
7426 
7427 
7428 
7429 
7430 
7433 
7437 
7438 
7439 
7440 



fcV— 



13 

19 » 

19 

.19 
.19 
19 
19 
.19 
25 
25 
25 
.19 
25 
35 
49 
79 
39 
39 
.19 
49 
39 
39 
39 
39 
49 
39 
25 
39 
39 
39 
39 
39 



7442 
7443 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7479 
7480 
7482 
7483 
7485 
7486 
7488 
7489 
7490 
7491 
7492 
7493 
7494 
7495 



59 
79 



99 
99 



25 

.25 
.25 
25 
25 
25 
39 
39 
35 
49 
39 

399 
79 
99 
.99 
99 
49 

340 

279 
49 
99 
49 
49 
79 

.79 



7496 

7497 

74100 

74107 

74109 

74110 

74116 

74120 

74121 

74122 

74123 

74125 

74126 

74128 

74132 

74136 

74141 

74145 

74147 

74148 

74150 

74151 

74153 

74154 

74155 

74156 

74157 

74159 

74160 

74161 

74162 

74163 

74166 

74167 

74170 

74173 

74174 

74175 

74176 

74177 

74192 

74193 



Microcomputer 

Power Supply Kit 



Ideel eupply for S-100 systems. Con- 
tains all the necessary components 
to produce 5 volts <8 10 A., * 12 O 
2.S A. (voltage actually higher). New 
surplus from Memorex Corporation. 
Kit includes 117 ac. transformer, 
diodes, six computer grade electro- 
lytics, chassis, circuit breaker and 
grounded power cord. Transformer 
has 5 output windings. 
Include $900 shipping East of the 
Mississippi; $4 00 for Calif.; all other 
States $7 00 




Plus Shipping 



CMOS 



149 

99 

119 

499 

2 49 

149 

1 19 

99 

99 

99 

99 

99 



4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4027 
4028 
4029 
4030 
4032 



25 

25 

199 

25 

149 

69 

69 

25 

25 

49 

149 

139 

69 

1.29 

169 

179 

139 

149 

125 

25 

119 

25 

69 

125 

199 

69 

49 



300H 

301H 

301CN 

302H 

304H 

305H 

307H 

307CN 

308H 

308CN 

309H 

309K 

310H 

310CN 

311H 

311N 

312H 

318H 

318CN 

319CN 

320K-5 

320K-12 

320K-15 

320T-5 

320T-8 

320T-12 

320T-18 

320-24 

324N 

339N 

340K-5 

340K-8 

340K-12 

340K-15 

340K-18 

340K-24 

340T-5 

340T-12 

340T-15 



1.19 
1.19 
99 
99 
199 
179 
149 
129 
139 
139 
139 
175 
175 
175 
1.75 
175 
179 
169 
195 
195 
195 
195 
195 
195 
179 
179 
1.79 



340T-24 

350N 

351CN 

370H 

370N 

373N 

377 N 

380N 

381N 

382N 

NE555v 

NE5S6 

NE565H 

NE565N 

NE566N 

703CN 

709H 

709N 

710N 

711H 

711N 

723H 

723N 

725H 

733H 

733N 

739N 

741 N 

747N 

748H 

748N 

1414N 

1458 

1496N 

2111N 

2901 N 

3065N 

3900N 

3909N 



129 

149 

1.79 

1.25 

45 

39 

39 

79 

39 

39 

55 

55 

349 

149 

99 

1.19 

09 

79 

39 

39 

175 

69 

95 

195 

295 

69 

49 

119 



Conductor Ft. 

IBBON WIRE 

SPECTRA-STRIP 



Transistors 

aa. 10 50 100 
2N2222A.20 .18 .16.15 
2N3055 89 84 .77 .65 
M J 3055 .99 .94 .67 .75 
2M3772 21* 195 175 159 
2N3904 .15 .11.09.07 
2N3906 .15 .11.09.07 

Diodes 

10 25 100 
1N4002 100 v. .06 06.05 
1N4005 600*. .10 .06.07 

1N4148 signal .07.05.04 

tmbo red aa. 10 25 100 
ED'S t15.13.11 .69 



C0MPUC0RP 

Power Adapter 



shipping 
5.75 



1.5TQ3VDC 



MICRO 
BUZZER 



§§§ 



the 

GEORGE 

RISK 



ASCII 

Keyboard Kit 

Model 753k $ 59 95 



TRIMMER 

POTENTIOMETERS 

2K 10K 50K 

5fr'.98 

20 50 100 
16< 14' 12< 





output 

7vdcl.1 



RELAYS 

SPOT MINIATURE 

10 25 100 
$ 13»aa. 5115 104 .99 

Coil 5 or 12 Volt dc. 

3 Amp Contacts 

P. C. Board Mount 



Thumbwheel 
^^g. switch 

|Ton position 

BCD 

$ l?9a.. 

10 50 

11.19 .89 



ELECTROLYTICS 

aa. 10 50 




SPDT 

MINIATURE 
TOGGLE 
SWITCH 

5.98ea. 
10 50 100 lh 
5.86 .81 .73 .66 




4500/50V.SH9 135 )J9 

1000/ 15 v.* 55 49 45 

axial 



'.98 




.1 disc 
.01 disc 



*12 .09 .07 

.06 .05 .04 



^ffil 



DPDT 

ROCKER SWITCH 



DIP Switch 



1025100 
51.63152 129 
specify 

or 8pos 




SPST 



'98 



0^ Output: 
*&' 12v. 175ma. 
TRANSFORMER 



Solar Cells 

10 100 




$98 S.85 

125mA. at .43V. Ideal (or powering 
radio receivers or charging bat- 
teries. 



(213)772 0800 



9 foot 

*149 

Heavy 
duty grounded 
power cord and mating 
chassis connectors. 



DISCOUNT 



Wire Wrap Center 





500mA 

A A" 

FAST CHARGE 



IC SOCKETS 



pin 


wire wrap 
ta. 25 50 


Solder 
aa. 25 50 


9 




17< 16 15 




14 


37<36 35 


20 19 18 


19 


38 37 36 


21 20 19 


24 


99 93 85 


36 35 34 


40 


199 155 139 


63 60 58 



wrapping e» m. 



S^'a** 



50ft. 

♦.98 



KVNARSiK 

500 1,000 11,000 
»9. 515. 5105. 



0K HOBBY WRAP-JO 

wire wrap * strip tool 

S5.45 



VISA 


■ 





AM merchandise sold by California Industrial Is premium grade 

Orders are shipped the same day received 

PLEASE INCLUDE $1 00 SHIPPING ON ORDERS UNDER i 1 5 00 

California residents add 6 sales tai • Money back guarantee 

Sorry, no COD's • Foreign orders add 10'. 

Credit cards accepted, S20 minimum 





DIODES/ZENERS 


SOCKETS/BRIDGES 


TRANSISTORS, LEDS, etc. 




1N914 


1 0Ov 1 0mA .05 


8-pin pcb .25 ww .45 


2N2222 NPN (Plastic .10) .15 


1 N4005 


600v 


1A .08 


14-pin pcb .25 ww .40 


2N2907 PNP 


.15 


1 N4007 


1000v 


1A .15 


16-pin pcb .25 ww .40 


2N3906 PNP 


.10 


1N4148 


75v 10mA .05 


18-pin pcb .25 ww .75 


2N3054 NPN 


.35 


1N753A 


6.2v 


z .25 


22-pin pcb .45 ww 1.25 


2N3055 NPN 15A 60v 


.50 


1N758A 


10v 


z .25 


24-pin pcb .35 ww 1.10 


T1P125 PNP Darlington 


.35 


1N759A 


12v 


z .25 


28-pin pcb .35 ww 1.45 


LED Green, Red, Clear 


.15 


1N4733 


5.1v 


z .25 


40-pin pcb .50 ww 1.25 


D.L.747 7 seg 5/8" high corn-anode 1 .95 


1N5243 


13v 


z .25 


Mo lex pins .01 To -3 Sockets .45 


XAN72 7 seg com-anode 


1.50 


1N5244B 


14v 


z .25 


*~\ it r*\ * —i a *~\ r\ * ^% ^% 


FND 359 Red 7 seg com -cathode 


1.25 


1N5245B 


15v 


z .25 


2 Amp Bridge 100-prv 1.20 
25 Amp Bridge 200-prv 1 .95 






CMOS 




- T T L - 




4000 


.15 


740C 


) .15 


7473 .25 


74176 1.25 


74H72 .55 


74S133 


.45 


4001 


.20 


7401 


.15 


7474 .35 


74180 .85 


74H101 .75 


74S140 


.75 


4002 


.20 


7402 


! .20 


7475 .35 


74181 2.25 


74H103 .75 


74S151 


.35 


4004 


3.95 


740c 


\ .20 


7476 .30 


74182 .95 


74H106 .95 


74S153 


.35 


4006 


1.20 


7404 


\ .15 


7480 .55 


74190 1.75 




74S157 


.80 


4007 


.35 


740E 


i .25 


7481 .75 


74191 1.35 


74 LOO .35 


74S158 


.35 


4008 


.95 


7406 


I .35 


7483 .95 


74192 1.65 


74L02 .35 


74S194 


1.05 


4009 


.30 


7407 


' .55 


7485 .95 


74193 .85 


74L03 .30 


74S257 (8123) 


.25 


4010 


.45 


740£ 


\ .25 


7486 .30 


74194 1.25 


74L04 .35 






4011 


.20 


740S 


> .15 


7489 1 .35 


74195 .95 


74L10 .35 


74LS00 


.35 


4012 


.20 


741 C 


I .10 


7490 .55 


74196 1.25 


74L20 .35 


74LS01 


.35 


4013 


.40 


7411 


.25 


7491 .95 


74197 1.25 


74L30 .45 


74LS02 


.35 


4014 


1.10 


7412 


\ .30 


7492 .95 


74198 2.35 


74L47 1.95 


74LS04 


.35 


4015 


.95 


7412 


I .45 


7493 .40 


74221 1 .00 


74L51 .45 


74LS05 


.45 


4016 


.35 


7414 


\ 1.10 


7494 1 .25 


74367 .85 


74L55 .65 


74LS08 


.35 


4017 


1.10 


7416 


\ .25 


7495 .60 




74L72 .45 


74LS09 


.35 


4018 


1.10 


7417 


.40 


7496 .80 


751 08A .35 


74L73 .40 


74LS10 


.35 


4019 


.60 


742C 


I .15 


74100 1.85 


75110 .35 


74L74 .45 


74LS11 


.35 


4020 


.85 


7426 


.30 


74107 .35 


75491 .50 


74L75 .55 


74LS20 


.35 


4021 


1.35 


7427 


.45 


74121 .35 


75492 .50 


74L93 .55 


74LS21 


.25 


4022 


.95 


7430 


I .15 


74122 .55 




74L123 .55 


74LS22 


.25 


4023 


.25 


7432 


.30 


74123 .55 


74H00 .25 




74LS32 


.40 


4024 


.75 


7437 


.35 


74125 .45 


74H01 .25 


74S00 .55 


74LS37 


.35 


4025 


.35 


7438 


! .35 


74126 .35 


74H04 .25 


74S02 .55 


74LS40 


.45 


4026 


1.95 


7440 


.25 


74132 1.35 


74H05 .25 


74S03 .30 


74LS42 


1.10 


4027 


.50 


7441 


1.15 


74141 1.00 


74H08 .35 


74S04 .35 


74LS51 


.50 


4028 


.95 


7442 


.45 


74150 .85 


74H10 .35 


74S05 .35 


74LS74 


.65 


4030 


.35 


7443 


.85 


74151 .75 


74H11 .25 


74S08 .35 


74LS86 


.65 


4033 


1.50 


7444 


.45 


74153 .95 


74H15 .30 


74S10 .35 


74LS90 


.95 


4034 


2.45 


7445 


.65 


74154 1.05 


74H20 .30 


74S11 .35 


74LS93 


.95 


4035 


1.25 


7446 


.95 


74156 .95 


74H21 .25 


74S20 .35 


74LS107 


.85 


4040 


1.35 


7447 


.95 


74157 .65 


74H22 .40 


74S40 .25 


74LS123 


1.00 


4041 


.69 


7448 


.70 


74161 .85 


74H30 .25 


74S50 .25 


74LS151 


.95 


4042 


.95 


7450 


.25 


74163 .95 


74H40 .25 


74S51 .45 


74LS153 


1.20 


4043 


.95 


7451 


.25 


74164 .60 


74H50 .25 


74S64 .25 


74LS157 


.85 


4044 


.95 


7453 


.20 


74165 1.50 


74H51 .25 


74S74 .40 


74LS164 


1.90 


4046 


1.75 


7454 


.25 


74166 1.35 


74H52 .15 


74S112 .90 


74LS367 


.85 


4049 


.70 


7460 


.40 


74175 .80 


74H53J .25 


74S114 1.30 


74LS368 


.85 


4050 


.50 


7470 


.45 




74H55 .25 








4066 


.95 

a r\ 


7472 


.40 












4069 
4071 


.40 
.35 




LINEARS, REGULATORS, etc. 




4081 


.70 




8266 .35 


LM320K5 (7905) 1.65 


LM340T24 .95 


LM723 


.50 


4082 


.45 




MCT2 .95 
8038 3.95 


LM320K12 1.65 
LM320T5 1.65 


LM340K12 2.15 
LM340K15 1.25 


LM725 

1 A M — i *~\ r\ 


1.75 






LM739 


1.50 


9000 SERIES 


LM201 .75 


LM320T12 1.65 


LM340K18 1.25 


LM741(8-14).25 


9301 


.85 


LM301 .25 


LM320T15 1.65 


LM340K24 .95 


LM747 


1.10 


9309 


.35 


LM308 (Mini) .75 


LM339 .95 


LM373 2.95 


LM1307 


1.25 


9322 


.85 


LM309H .65 


7805 (340T5) .95 


LM380 .95 


LM1458 


.95 


95H03 


.55 


LM309K (340K-5) .85 


LM340T12 1.00 


LM709 (8,14 PIN) .25 


LM3900 


.50 


9601 


.75 


LM310 1.15 


LM340T15 1.00 


LM711 .45 


LM75451 


.65 


9602 


.50 


LM311D (Mini) .75 
LM318 (Mini) .65 


LM340T18 1.00 




NE555 


.50 

f\ r~ 


A h r - n n r\ i-» 








NE556 


.95 


MEMORY LLUU^ 




NE565 


.95 


74S188(8223) 3.00 
1 702A 6.95 
MM5314 3.00 
MM5316 3.50 


INTEGRATED CIRCUITS UNLIMITED 


NE566 
NE567 


1.75 
1.35 


| 


a 




2102-1 


1-75 


7889 Clairemont Mesa Boulevard, San Diego, California 92111 




2102L-1 1.95 
TR 1602B/ 


(714) 2784394 (Calif. Res.) ri&^.'At* 

DISCOUNTS 


TMS 601 1 6.95 


AM orders shipped prepaid No minimum Total Order 


Deduct 


8080AD 
8T13 


15.00 
1.50 


Open accounts invited COD orders accepted 3®* [ |^ c 


5% 
l 1 0% 


8T23 


1.50 


Discounts available at OEM Quantities California Residents add 6% Sales Tax $301 - $1000 1 5% 


8T24 


2.00 


All IC's Prime/Guaranteed. All orders shipped same day received. $1000 - Up 


20% 


2107B-4 


4.95 


24 Hour Toll Free Phone 1 -800-854-221 1 MasterCha 


irge 


i / Bank Americard / AE 









Digital Research Corporation 



16K E-PROM CARD 

S-l 00 (1MSA1/ALTAIR) BUSS COMPATIBLE 




DEALER INQUIRES INVITED 
SPECIAL OFFER: Our 2708's (650 NS) are $12.95 when purchased with above kit. 



$69.95 (kid 

IMAGINE HAVING 16K 

OF SOFTWARE ON LINE AT ALL TIME! 

KIT FEATURES: 

1. Double sided PC Board with solder mask and silk screen and 
Gold plated contact fingers. 

2. Selectable wait states. f 

3. All address lines and data lines buffered! 

4. All sockets included. 

5. On card regulators. 
KIT INCLUDES ALL PARTS AND SOCKETS! (EXCEPT 2708's) 

ADD $25 FOR 
ASSEMBLED AND TESTED 




FULLY STATIC! $149.00 KIT 

KIT FEATURES: 

1. Double sided PC Board with solder mask and silk screen layout. 
Gold plated contact fingers. 

2. All sockets included! S-100 (IMSAI/ALTAIR) 

3. Fully buffered on all address and data lines. BUSS COMPATIBLE 

4. Phantom is jumper selectable to pin 67. 

5. FOUR 7805 regulators are provided on card. 



8K LOW POWER RAM KIT! 




USES 
21L02-1 
RAM'S. 



¥ 



PRICE WAR! 

For a limited time only: 
Buy two 8K Kits for $129 ea. 



Fully Assembled and Burned In — 
Blank PC Board With Documentation — 
TAKE THAT BILL GODBOUT! 



$179.00 
29.95 



COMPUTER GRADE CAP. 

48,000 MFD 25 WVDC Mallory 



$3.95 



NEW! 



T. I. ASCII CHARACTER GENERATOR 

TMS 4103 JC. 28 PIN CER DIP. Has 
seven bit COLUMN Output for use with 
Matrix hard copy devices. With specs. 

$3.50 



MOTOROLA 7805R 
VOLTAGE REGULATOR 

Same as standard 7805 except 750 MA 

OUTPUT. TO-220. 5VDC OUTPUT. 

$ .44 each 10 FOR $3.95 



TR1602B UART 
$4.50 



8 POSITION DIP SWITCH 

By Cts. Fits 16 Pin Socket. 
$1.95 



RCA HOUSE #2N3772 

NPN Power Transistor. 30 AMP. 

150 W. VCEO-60. TO-3. Vastly out 

performs 2N3055. Reg. List $3.04 

2 FOR $1 



ul 



^yr- 4K STATIC RAM'S ^Wf 

2114. The industry standard. 18 PIN DIP. Arranged as IK X 4. Equivalent to 
FOUR 21L02's in ONE package! TWO chips give IK X 8, with data. 



2 FOR $24 



450N.S.! 



NATIONAL SEMI. MA 1003 CAR CLOCK 

Not a kit. Complete tested module. 
Works on 12 VDC, has on board time 
base. Sold by others at $24.95. Big .30" 
Bright Green Digits. Same as used by 
Detroit in new cards. 



IB M8 



$19.95 



irm»« 






EDGE CONNECTOR — $1.50 



Z - 80 PROGRAMMING MANUAL 

By MOSTEK, the major Z - 80 second source. The most detailed explanation 
ever on the workings of the Z - 80 CPU CHIPS. At least one full page on each 
of the 158 Z - 80 instructions. A MUST reference manual for any user of the 
Z - 80. 300 pages. Just off the press! A D.R.C. exclusive! $12.95 



2708 



2708 



1KX8 

EPROMS 

Prime new units from a major U.S. mfg. 

650 N.S. access time. Equivalent to four 
1702A's in one package! 

$15.75 each 



TERMS: ORDERS UNDER $15 ADD $ .75. NO C.O.D. WE ACCEPT VISA, MASTER CHARGE AND AMERICAN 
EXPRESS CARDS. MONEY BACK GUARANTEE ON ALL ITEMS. TEXAS RESIDENTS ADD 5% SALES TAX. 



Digital Research Corporation 

P. O. BOX 401247 • GARLAND, TEXAS 75040 • (214) 271-2461 



(FORMERLY DRC) 

WE PAY POSTAGE! 



D20 
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2522 BUTLER ST. • DALLAS, TEXAS 75235 • 214-630-4621 

the computer room 




Specifications 

• Size: 21 " wide x 21 " deep x 8" high 

• Power Input 115 Volt 60 Hz 

• Interface: RS232 

• Weight: 54 lbs. (Shipping Weight 65 lbs.) 

• 15" Carriage 

• Input/Output rates to 15 characters per second 

• E BCD Code 

• Half Duplex 

• 132 Print Positions, 10 Pitch 

• Can be used off-line 



Used 
Working 

(Non Refurbed) $695. 
Used 
Working 

(Refurbed) $895. 

Software to connect ASCII Output of 8080 Class 
Processor to Selectric: Code $25 
Manufacturers Electronic & Mechanical Documen- 
tation 
$20. with machine $40. Documentation only 



SELECTRIC TERMINAL (IBM Selectric Mechanism, Heavy Duty, Datel Electronics) 



CARTERFONE 
MODEL318 

ASYNCH — 

MODEM ^3 



• HARDWIRE 

• TTY OR RS-232B INTERFACE 

• ORIGINATE ONLY 

• UP TO 300 BPS 

USED - UNTESTED . . $25.00 

USED - TESTED $80.00 

We ship prints with these. 

CANNON 25 PIN 
CONNECTOR 





CF328 Acoustic version of 
same unit. 

USED - UNTESTED . . . $25.00 
USED - TESTED $80.00 




noo „ ITEM C-1 

RS232 

Male Connector NEW 

$2.50 Each 

Solder Type Cover $1.00 Each 



SHIPPING INFORMATION: 

Modems: $2.00 each; 2 for $4.00 UPS 

Small Items & Parts: $2.00/order less than $20.00; 

$4.00/order $20.00 to $100.00; $6.00/order over 

$100.00 

Large Items & Parts: Specify Freight or Air Freight 

Collect 

Foreign Orders: Add appropriate freight or postage 

Please specify exactly what you wish by order 

number or name or both. 

We now take Master Charge orders. Specify full 

number, bank number and expiration date. 



DEC LSI-11 
COMPONENTS 

All Items NEW 

ORDER BY 
PART NUMBER 




CPU 
SIO 

Card Cage 
4KRAM 



(KDIIF) 
(DLVII) 
(H9270) 
(MSVIIB) 



List 

$990 
235 
175 
625 



Selling 
Price 

$795 
210 
155 
550 



NOVATION ACOUSTICAL 
MODEM 
Originate Only 
Used — Untested 
Physically fit into Model 33 Teletype. 
Manufactured by Novation 

$25 each 



SUGART MINIFLOPPY DRIVE 

NEW PRICE 
$355.00 Each 







-\ cr 



MODEL 
SA-400 



Write for our CATALOG of many parts, 
terminals, printers, etc 



ORDERING INFORMATION: 

All items subject to availability. Your money 
returned if we are out of stock. 

Items are either new (specified) or they are used 
(tested or untested) and no other warranty is made 
or implied. 



R7 



In general no cords or cables are shipped unless we 

specify that they are supplied. 

We ship the same day we receive a certified check 

or money order. 

Texas residents add 5% sales tax. 

Please call if you have a question. 



RONDURE 
COMPANY 

2522 BUTLER 
DALLAS, TEXAS 75235 
PHONE: (214) 630-4621 
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NEW LSI TECHNOLOGY 

FREQUENCY COUNTER 



TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE 5J|' 

MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH 
TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY 
OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND 
pcwrn imnMAii*-J_gkUlC^— ilfclAi $ 11Q 95 

COUNTER WITH CABINET & P.S COMPLETE! 

PRESCALER {NOT SHOWN] 29.95 

COUNTER WIRED, TES«^CAL 165.95 

COUNTER WIREO. TESTEC CAL. 199.95 

SIZE: 



KIT#FC-50C 60 mhz 

KIT#PSL-650 650 mhz 

MODEL #FC-50WT eo mhz 

MODEL#FC-50/600WT. soo mhz 



2* 



1*0 tfeV 

ammommm 



K. S L. 

»«o »*v 



>►• 



0*T0IL1CT«0«ICJM£C 



FC-SO 1 



mi ■% 5iwo<ii3r»oi^o- 



3 U J 



POWE* 



W» 



I 3 '- 3 



Pf»COU6NC> 



L£A0 ZE*0 



1/10 lie 



CATC 



1 SEC 



3" High 

6" Wide 

5V 2 "Deep 

FEATURES AND SPECIFICATIONS: 

DISPLAY: 8 RED LED DIGITS .4" CHARACTER HEIGHT 
GATE TIMES: 1 SECOND AND 1/10 SECOND 
PRESCALER WILL FIT INSIDE COUNTER CABINET 
RESOLUTION: 1 HZ AT 1 SECOND, 10 HZ AT 1/10 SECOND. 
FREQUENCY RANGE: 10 HZ TO 60 MHZ. [65 MHZ TYPICAL). 
SENSITIVITY. 10 MV RMS TO 50 MHZ, 20 MV RMS TO 60 MHZ TYP. 
INPUT IMPEDANCE: 1 MEGOHM AND 20 PF. 

[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.) 
ACCURACY: + 1 PPM [ + .0001%) ; AFTER CALIBRATION TYPICAL. 
STABILITY. WITHIN 1 PPM PER HOUR AFTER WARM UP [.001% XTAL) 
IC PACKAGE COUNT: 8 [ALL SOCKETED] 
INTERNAL POWER SUPPLY: 5 V DC REGULATED. 
INPUT POWER REQUIRED: 8-12 VDC OR 115 VAC AT 50/60 HZ. 
POWER CONSUMPTION: 4 WATTS 

KIT #FC-50CIS COMPLETE WITlTpREDRILLED CHASSIS ALL HARDWARE AND STEP-BY-STEP INSTRUCTIONS. 
WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED. 



MfSCAU 



OlMC 



PLEXIGLAS CABINETS 



Great forClocks oranyLED 
Digital project Clear-Red 
Chassis serves as Bezel to 
increase contrast of digital 
CABINET I d.splays 

3"H.6)4"W.5)4"D Black, White or 

Clear Cover 



CABINET II 
2K"H.5"W,4"D 



$6.50 



ea 



RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS 
3 x6"x1 /8" 95* ea €/£ 



SEE THE WORKS Clock Kit 
Clear Pl«xiglas Stand 



•6Big 4" digits 

• l2or24hr time 
•3 set switches 

• Plug transformer 
•all parts included 

Plexiglas is 
Pre-cut & drilled 

Kit #850-4 CP 

Size: 6"H.4tt"W,2 

♦232 






2/*45. 



Assert 



to\ed 



A* 



XTAL TIME BASE 

Will enable 
Digital Clock Kits 
or Clock -Calendar 
Kits to operate 
from 12V DC 
1"x2"PC Board 
Power Req: 5- 15V 
(2 5MA.TYP ) 
Easy 3 wire hookup 
Accuracy: ± 2PPM' 

#TB-1 ( Ad l uS,ablel 
Complete Kit Mt5 

IS9.95J 



SPECIAL PRICING! 

PRIME - HIGH SPEED RAM 

21L02 



LOW POWER 


FACTORY FRESH 


1-24 


$1.75 


ea. 


100-199 $1.45 ea. 


25-99 


1.60 


ea. 


200-999 1.39 ea. 


1000 AND 


OVER v 1 -29 ea. 



S-0IGIT LEO CLOCK CRLB10RR Kl'l 

OFJE- TiniE-SriQQSE fltSS/B $ tlWHE... Kir KXW 



FOR THE BUILDER THAT WANTS THE BEST. FEATURING 120R 24 HOUR TIME - 

29-30-31 DAY CALENDAR. ALARM. SNOOZE AND AUX TIMER CIRCUITS 

Will alternate time (8 seconds) and date (2 seconds) or may be wired for time or date display only, 
with other functions on demand. Has built-in oscillator for battery back-up. A loud 24 hour alarm 
with a repeatable 10 minute snooze alarm, alarm set £r timer set indicators. 
VAC/6OH2 power pack with cord and top quality components through-out 



700TB WITH 6 5 DIGITS $39 95 

7001C WITH 4 6" DIGITS b 

2 .3" DIGITS FOR SECONDS $42 95 

JT 7001 X WITH 6 .6" DIGITS $45 95 

KITS ARE COMPLETE (LESS CABINET) 



7001 C 
DISPLAY 



0!<?fPl3 



**F 



JUMBO DIGIT CLOCK 

A complete Kit (less Cabinet) featuring : 
six .5" digits, MM5314 IC 12/24 Hr. 
time, PC Boards, Transformer, Line 
Cord, Switches and all Parts. Ideal Fit 
in Cabinet II 

Kit #531 4-5 $ 19 95 



2/*38. 



$Q95ea 



If* 



7001 X DISPLAY 



7001 B DISPLAY 



ALL 7001 KITS FIT CABINET I AND ACCEPT QUARTZ CRYSTAL TIME BASE KITJLLB 



1 



S& 



JUMBO DIGIT $ C 

CONVERSTION KIT V 
Convert small digit LED clock to large 
.5" displays. Kit includes 6 - LED's, 
Multiplex PC Board & Hook up info. 
Kit #JD-1CC For Common Cathode 
Kit #JD-1CA For Common Anode 



PRINTED CIRCUIT BOARDS for CT 7001 Kits 
sold separately with assembly info. PC Boards are 
drilled Fiberglass, solder plated and screened 
with component layout. 



Specify for 7001 

B, Cor X $7 95 



flWSIUz L€0 CLOCK 



AUTO BURGLAR 
ALARM KIT 

AN EASY TO ASSEMBLE AND EASY TO INSTALL 
ALARM PROVIOING MANY FEATURES NOT 
NORMALLY FOUND KEYLESS ALARM HAS 
PROVISION FOR ROS t GROUNDING 
SWITCHES OR SENSORS WILL RULSE HORN 
RELAY AT 1H2 RATE OR DRIVE SIREN HIT 
PROVIDES PROGRAMMABLE TIME DELAYS 
FOR EXIT ENTRY * ALARM PERlOO UNIT 
MOUNTS UNDER DASH REMOTE SWITCH 
CAN BE MOUNTED WHERE OESiREO CMOS 
RELIABILITY RESISTS FALSE ALARMS A 
PROVIDES FOR ULTRA DEPENDABLE ALARM 
DO NOT BE FOOLED BY LOW PRICES' THIS IS A 
TOP OUALITY COMPLETE KIT WITH ALL PARTS 
INCLUDING DETAILED DRAWINGS AND IN- 
STRUCTIONS OR AVAILABLE WIREO ANO 
TESTEO 



I- 




jfS 



KIT#ALR-1 
$9.95 

#ALR-1WT 
WIRED& 
TESTED 
^^^1^95 



VARIABLE REGULATED 

1 AMP 
POWER SUPPLY KIT 

• VARIABLE FROM 4 to 14V 

• SHORT CIRCUIT PROOF 

• 723 IC REGULATOR 

• 2N3055 PASS TRANSISTOR 

• CURRENT LIMITING AT 1 Amp 
KIT IS COMPLETE INCLUDING 
DRILLED & SOLDER PLATED 
FIBERGLASS PC BOARD AND 
ALL PARTS (Less TRANS- 
FORMER) KtTfPS-01 Sa.95 
TRANSFORMER 24V CT will 
provide 300MA at l2Vand 

1 Ampat5V. . S3. 50 



t**«M" DIGITS! 



ir2m1? 



■ vyiV-V-VV . -V , -'-'-?* 



A2' 

MODEL 12 VOLT AC or 
#2001 DC POWERED 

• 6JUMBO .4" RED LED'S BEHIND RED FILTER LENS WITHCHROME RIM 

• SET TIME FROM FRONT VIA HIDDEN SWITCHES • 12/24-Hr. TIME FORMAT 

• STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 

• BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY HOOK-UP 

• OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key Off In Car, Etc.) 

• TOP QUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS. 

• MOUNTING BRACKET INCLUDED .._ UAr ^--* 

MS. k,t ^y?. 6 3 «o° R \ *25 9 e 5 a. ~r * 2 - 



ASSEMBLED UNITS WIRED & TESTED 

ORDER #2001 WT [LESS 9V. BATTERY] 

Wired for 12-Hr. Op. if not otherwise specified. 



♦37 98 



EA 



3 OR 

MORE 



♦35 95 



ea. 



OPTOELECTRONICS, INC. 



ORDER BY PHONE OR MAIL 
COD ORDERS WELCOME 



BOX 219 HOLLYWOOD, FLA. 33022 
PHONE [305] 921-2056 / 921-4425 



03 



ORDERS TO USA & CANADA ADD 5% FOR SHIPPING, 
HANDLING & INSURANCE. ALL OTHERS ADD 10%. 
ADDITIONAL $1.00 CHARGE FOR ORDERS UNDER 
$15.00 - COD FEE $1.00. FLA. RES. ADD 4% STATE 
TAX. 



master charge 
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COMPU TIME 
CT 100 



COMPU/TIME offers 

A 

Real Darn Clever 

Enhancement to users of 

IMS A I /ALT AIR Microprocessors 



SIOO BUS COMPATIBLE 

TIME & CALENDAR 



COMPU/TIME CT100 $199 Kit 
COMPU only C101 $149 Kit 
TIME only T102 $165 Kit 

COMPU/TIME PC Board only 



$245 Assembled 
$169 Assembled 
$205 Aesembled 
$ 60 



TV-i 



You will want to know about the TU-l Video to Televisior 
Interface Kit. 

No need to buy a separate Video Monitor if you already 
own a TV set. Just connect the TU-i between your system 
video output and the TV set antenna terminals— that's all 
| there is to it— to convert your TV set to a Video Monitor, and 
at a much lower cost! PRICE $8 95 



FCS 8000A — 3v 2 Digit - ■ .8" Display 

NEW 1 2S Pin Varsion with colon A am/pm indicator 

• Connects almost on* 
tor on* wrtti 3617. 381 7A 
or 0. (Ml 7 available at 
UOOucti) 

• Typical Mgmant currant 
8mA except colon 10 hrs 
b A c and 10 min, a & a 
which are 16 mA 

• Forward voltage drop 
1 5 volts 



FRONT VIEW - FSC8000 

SPECIAL 

S4 95EA. 

• MAXIMUM FORWARD 
CURRENT - 25 mA 



SLIT- N -WRAP WIRE WRAP TOOL 

I • Slits and opens insulation exposing 
bare wire 

No pre -cutting or pre -stripping. 
Comes complete with two - 100 ft spools 
#28 AWG wire 



MOOel Pi 80 



$24.50 



Plugboards 8800V 



I ■* 

I 



Universal Microcomputer/ 
Processor plugboard, use with 
S-100 bus complete with heat sink & 
hardware 5.3 x 10 x 1/16" 

$19.95 



CHANNELCFJ 

U $159.95 



'SYBW 

• Freeze Action • Speed Option 

• Automatic time and scorekeepmg 

• Battery-free AC operation 

• Dual controls with 8-way action 

• Built-m Pro Hockey and Tennis games 

• Easy hook-up on any B/W or Color TV 

• Factory warranty 



Channel F — additional cartridges — $17 95 ea 25 1 ? ~ 55SW. ^ Lf^f* 

• eir .9v wo. 0614 — SpJtHwO or 2 pUysrs) 

1061 1 - Tic-Tac -Toe/Shooting GaJMry 061 5 - Spsctwar (2 players) 061 9 - Drag strip ( 1 Of 2 pteyers) 
Quadrnioodki/DoodM/ 0618 — Magic Numters 0620 — Man (2 players) 

10612 - Desert Fox/Snooting GaUery (computer logic) 0622 - Baseball (2 flayers) 



EDGE CONNECTORS 



NO. PINS 


TYPE 






20 


DUAL 


10 PIN 


GOLD 


$ .50 


30 


DUAL 


IS PIN 


GOLD 


.75 


44 


DUAL 


22 PIN 


GOLD 


1.95 


44 


DUAL 


22 PIN 


GOLD 


2.50 


80 


DUAL 


40 PIN 


G0L0 


4.95 


86 


DUAL 


43 PIN 


60L0((6OO) 


5.00 


It* 


DUAL 


SO PIN 


G0LD(1MSA1/ALTAIR) 


4.25 


100 


DUAL 


SO PIN 


G0LD(IMSAI/ALTAIR) 
G0LD(N0 EARS-IMSAI 


4.95 


100 


DUAL 


50 PIN 


3.50 


100 


DUAL 


50 PIN 


TIN (.1" SPACING) 


3.25 


ALTAIR/IMSAI 


CARD GUIDES 


.tag each 





/ 



Computer Products 

5351 WEST 144th STREET 

LAWNDALE. CALIFORNIA 90260 

(213) 679-3313 



RETAIL STORE HOURS M-F 9-7 SAT. 9-5 

Discounts available at OEM quantities. Add $1 .25 
for shipping. California residents add 6% sales tax. 

CATALOG FREE WITH $10.00 ORDER 



^P 7400N TTL 

SN74O0N .16 SN7456A 25 

SN7401N 16 SM7460N 22 

SN7402M 21 SN7470N 45 

SN7403N .16 SN7472N 39 

SN7404N II SN7473N .37 

SN7405N .24 SN7474N 32 

SN7406N .20 SN7475N" 50 

SN7407N .29 SN7476N 32 

SN7406M 25 SN7479N 5 00 

SN7409N 25 SM7460N SO 

SN7410N .16 SN7462N .96 

SN7411N 30 SN7483N .70 

SN7412N .33 SN7485M .69 

SN7413N .45 SN74SSN 39 

SN7414N 70 SN7466N 3.50 

SN7416N 35 SN7469N 2.46 

SN7417N 35 SN7490N .45 

SN7420N .21 SN7491N 75 

SN7421N .33 SN7492N .46 

SN7422N .48 SN7493N 49 

SN7423N .37 SN7494N .79 

SN7425N .29 SN7495N 79 

SN7426N .28 SN7496N .68 

SN7427N .37 SN7487N 4 00 

SN7429N 42 SN7410ON 1.00 

SN7430M .26 SN74107N .38 

SN7432N 31 SN74121N' 39 

SH7437N .27 SN74122N 39 

SN7436N .27 SN74123N SO 

SN7439N 25 SN7412SN 60 

SN7440N 15 SN74126N .80 

SN7441N 88 SN74132N 1.08 

SN7442N 59 SN74136N 95 

SN7443N 75 SN74141N 1.15 

SN7444N 75 SN74142N 4.00 

SN7445N 75 SN74143N 4.50 

SW7446N .81 SN74144N 4 50 

SN7447N 69 SN74145N 1.15 

SN7446N 78 SN74147N 2 35 

SN7450N J6 SN74148N 2 00 

SN74S1N 27 SN74150N 100 

SN7453N 27 SN74151N .78 

SN7454N .20 SN74153N .88 

MANY OTHERS AVAILABLE ON REQUEST 
20% Discount for 100 Combined 7400s 



JJ.UJJJJ 



Willi 



SN74154N 


1.00 


SN74155N 


88 


SN741S6N 


99 


SM74157N 


88 


SN74160N 


125 


SN74161N 


.88 


SN74163N 


88 


SN74164N 


1.10 


SN74165N 


1.10 


SN74166N 


1.29 


SN74167N 


5.50 


SN74170N 


2.10 


SN74172N 


685 


SN74173N 


1.50 


SN74174N 


1.29 


SN7417SN 


.88 


SN74176N 


90 


SN74177N 


.80 


SN74180N 


.88 


SN74181N 


248 


SN74162N 


.96 


SN74164N 


195 


SN74185N 


2.20 


6tt74ia6N 


16.68 


SN74187N 


600 


SN74186N 


3 95 


SN74190N 


1 19 


SN74191N 


125 


SN74192N 


.69 


SN74193N 


.69 


SN74184N 


1 25 


SN74195N 


.75 


SN74186N 


1.25 


SM74187N 


75 


SN74186N 


1.75 


SN74198N 


1 75 


SN742O0N 


556 


SN74279N 


90 


SN74251N 


1.79 


SN742S4N 


600 


SN742S5N 


600 


SN74367N 


75 



C04000 


25 


CMO 


74C04N 


75 


CO4001 


25 


C04030 


65 


74C10N 


65 


CD4002 


25 


CD4035 


1.65 


74C20N 


65 


CO4006 


2.50 


C04040 


245 


74C30N 


65 


CO4007 


25 


CD4042 


1.90 


74C42N 


215 


CO4O09 


56 


CD4044 


1.50 


74C73N 


1 SO 


CO4010 


59 


CD4046 


251 


74C74 


1 15 


CO4011 


25 


CO4047 


2.75 


74C90N 


3 00 


CO4012 


25 


CO4049 


78 


74C85N 


200 


C04013 


47 


CO4050 


.78 


74C107N 


1 25 


CO4016 


56 


CD4051 


295 


74C151 


290 


CO4017 


1 35 


CD4053 


295 


74C154 


400 


CD4019 


55 


C04060 


325 


74C157 


2.15 


C04020 


1.49 


CO4066 


1.75 


74C160 


325 


CO4022 


125 


CD4069 


45 


74C161 


325 


CO4023 


25 


C04071 


45 


74C163 


300 


CD4024 


150 


CO4081 


45 


74C164 


325 


C04025 


25 


CD4S11 


250 


74C173 


260 


CD4026 


S3 95 


CD4518 


250 


74C193 


2 75 


C04027 


69 


MCI 4566 


300 


74C195 


2 75 


CO4028 


165 


74C00N 


39 


MC4044 


450 


CO4029 


290 


74C02N 


55 


MC14016 


56 




80 


1 I6VI C 




LM1351N 


1 65 


LM301H 


35 


LINEa 


LM1414N 


1 75 


LM301CN 


35 


7BMG 


1 75 


LM1458C 


65 


LM302H 


75 


LM370N 


1 15 


LM1498N 


95 


LM304N 


1.00 


LM373N 


325 


LM 1556V 


165 


LM305H 


95 


LM377N 


4.00 


LM2111N 


1.95 


LM307CN 


35 


LM380M 


1.38 


LM2901N 


295 


LM306H 


1 00 


LM380CN 


105 


LM3065N 


.69 


LM306CN 


100 


LM381N 


1.78 


LM3900N 


55 


LM309H 


1.10 


LM362M 


1 79 


LM3905N 


60 


LM309K 


.88 


NE501K 


800 


LM3909 


1 25 


LM310CN 


1.15 


NE510A 


600 


LM5556M 


1.65 


LM311H 


80 


NES31H 


3.00 


MC5558V 


1.00 


LM311N 


90 


NE536T 


600 


LM7525N 


.80 


LM316CN 


1 50 


NE540L 


600 


LM7535N 


1 25 


LM319N 


130 


NE5S0N 


.78 


80368 


485 


LM320K-5 


135 


NE555V 


38 


LM754S0 


48 


LM320K-S2 


135 


NES606 


500 


75451CN 


39 


LM320X-12 


1.35 


NES618 


500 


75452CN 


39 


LM320K-1S 


135 


NE5628 


500 


75453CN 


.38 


LM320T-5 


1.75 


NtDOOrl 


1.25 


75454CM 


.38 


LM320T-52 


1.75 


NES6SN 


1.75 


75491CN 


.78 


LM320T-6 


1.75 


NE566CN 


125 


75492CN 


.88 


LM320T-12 


1.75 


NES67H 


1.96 


75494CN 


.88 


LM320T-15 


1.75 


NE567V 


ISO 


RCAUNfAN 


LM320T-18 


1.75 


LM703CN 


45 


CA3013 


2.15 


LM320T-24 


1.75 


LM709H 


29 


CA3023 


256 


LM323K-5 


895 


LM709M 


29 


CA3035 


2.46 


LM324N 


1.60 


LM710N 


79 


CA3039 


1 35 


LM339N 


1.70 


LM711N 


39 


CA3046 


1.30 


LM340X-S 


1.85 


LM723N 


.55 


CA3059 


3.25 


LM340K-6 


1.85 


LM723M 


55 


CA3O80 


325 


LM340K-6 


185 


LM733N 


1.00 


CA3060 


65 


LM340K-12 


195 


LM739N 


1.00 


CA3061 


200 


LM340K-15 


185 


LM741CH 


.35 


CA3062 


200 


LM340K-1S 


1.95 


LM741CN 


35 


CA3063 


1.60 


LM340K-24 


185 


LM741-14N 


36 


CA3066 


.65 


LM340T-S 


1.75 


LM747H 


.79 


CA3089 


3.75 


LM340T-« 


1 75 


LM747N 


79 


CA3091 


1020 


LM340T-* 


1 75 


LM746H 


39 


CA3102 


285 


LM340T-12 


1.75 


LM746N 


39 


CA3123 


2.15 


LM340T-15 


175 


LM1303N 


90 


CA3130 


1.38 


LM340T-18 


1.75 


LM1304N 


1.19 


CA3140 


125 


LM340T-24 


1.75 


LM1305M 


1.40 


CA3600 


1.75 


LM350N 


100 


LM1307N 


65 


RC4194 


5.85 


LM351CN 


65 


LM1310N 


2.85 


RC4195 


3.25 


74LS00 
74LS02 


2 74LS00 


TTI 74LS139 
L 74LS151 


1.95 
1 55 


74LS03 


29 


74LS74 


49 


74LS153 


1 89 


74LS04 


35 


74LS75 


69 


74LS157 


1 55 


74LS05 


35 


74LS76 


49 


74LS162 


2 25 


74LS06 


29 


74LS83 


1 75 


74LS163 


2 25 


74LS10 


29 


74LSS5 


249 


74LSI64 


1 95 


74LS13 


69 


74LS86 


49 


74LSJ75 


1.96 


74LS14 


1 75 


74LS90 


1 25 


74LS181 


3 69 


74LS20 


29 


74LS92 


1 25 


74LS190 


285 


74LS26 


39 


74LS93 


1 25 


74LS191 


285 


74LS27 


39 


74LS95 


195 


74LS192 


265 


74LS28 


39 


74LS96 


1 89 


74LS193 


2 85 


74LS30 


29 


74LS107 


59 


74LS194 


1 89 


74LS32 


39 


MLS 109 


59 


74LS195 


1 89 


74LS40 


39 


74LS112 


59 


74LS257 


1 75 


74LS51 
74LS55 


29 


74LS132 


1 25 


74LS260 


55 


29 


74LS136 


59 


74LS279 


79 


74LS73 


49 


74LS138 


1 89 


74LS670 


3 95 



•JM5314 
MM5316 

CT7001 



6 Dig*. BCD Outputs. Ratal PM 
6 Digit. SCO Outputs. 12 or 24 Hour 
4 Dejrt, BCD Outputs, i PPS Output 
6 Digit 12 or 24 Hour. SO or 60 Hz 
4 Digit. Alarm. 1 PPS Output 



Video Ckx* Cmc 
6 Digit. CakwdM. 



For Use With (MM5841 
*iarm 12 or 24 Hour 



69 95) 



THE PROM SETTER 

WRITE and READ 
EPROM 

1702A and 2700 

• Plugs Directly into your ALTAIR/IMSAI Computer 

• Includes Main Module Board and External EPROM 
Socket Unit 

• The EPROM Socket Unit is connected to the Com- 
puter through a 25 Pin Connector 

• Programming is accomplished by the Computer 

• Just Read in the Program to be Written on the 
EPROM into your Processor and let the Computer 
do the rest. 

• Use Socket Unit to Read EPROM's Contents into 
your Computer 

• Software included 

• No External Power Supplies. Your Computer does 
it all 

• Programs and Reads Both 1702 A and 2708 EPROMS 

• Doubles as an Eight Bit Parallel I/O 

• Manual included Delivery Less thnn 90 days 



INTRODUCTRY OFFER 

THE PROM SETTER 

Kit $210 ASSEMBLEDS375 
PROM SETTER I 

above unit with 2716 adapter 
Kit$260 Assembled $425 



WIRE WRAP CENTER 

HOBBY-WRAP TOOL-BW-630 

Battery Operated (Size C) 
Weighs ONLY 11 Ounces 
Wraps 30 AWG Wire onto 
Standard DIP Sockets (.025 inch) 
Complete with built-in bit and sleeve 




$34.95 

t>artei«s not included r 



WIRE-WRAP KIT — WK-2-W 
WRAP • STRIP • UNWRAP 

• Tool for 30 AWG Wire 

• Roll of 50 Ft. White or Blue 30 AWG Wire 

• 50 pes. each 1", 2 ", 3" & 4" lengths — 
pre -stripped wire. 

$11.95 




WIRE WRAP TOOL WSU-30 

WRAP • STRIP • UNWRAP S5 95 



WIRE WRAP WIRE — 30 AWG 

50ft. $1.95 1000ft $15.00 

:iFY COLOR — White - Yellow - Red - Green - Blue - Black 

WIRE DISPENSER — WD-30 
I • 50 ft roll 30 AWG KYNAR wire wrap wire $3.45 ea. 
| • Cuts wire to desired length 

Strips 1 " of insulation Specify — Blue-Yellow-White-Red 



LIQUID CRYSTAL DIGITAL 
CLOCK-CALENDAR 




For Auto, Home, Office 
Small In size (2x2V4x%) ' 
Push button for seconds release for date. 
Clocks mount anywhere with either 3M double- 
sided tape or VELCRO, included. 
2 MODELS AVAILABLE: 

LCD- 101, portable model runs on self-contained 
batteries for better than a year. 
LCD 102, runs on 12 Volt system and Is back- 
ighted. 

LCD-101 or LCD 102 
our choice 



Clear desk stand for 



$33.95 ea. 

$2.00 



MA1003, 12V DC CLOCK MODULE 



• •• - >i- 

jBamoBoiiak^ 



------------------ -- - ^ - 



, iiimujmjx'ju|c~-^ j 



$17.95 



Built in X'TAL controlled 
time base. Protected against 
automotive volt transients. 
Automatic brightness con- 
trol with 0.3" green color 
display. Display turnoff 
with ignition r OFF" 
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MICROCOMPUTER 



MICROPROCESSOR'S 

F-8 19.95 

Z-80 25.00 

Z-80A 35.00 

CDP1802CD 24.95 

AM2901 22.95 

6502 12.95 

6800 19.95 

8008-1 8.75 

8080A 1 5.95 

TMS-9900TL 89.95 

MM SUPPORT 

6810P 4.95 

6820P 8.00 

6828P 11.25 

6834P 16.95 

6850P 9.95 

6852P 1 1 .95 

6860P 14.95 

6862P 17.95 

6880P 2.70 

Z80 SUPPORT OEVICES 

3881 12.95 

3882 12.95 

F 8 SUPPORT DEVICES 

3851 14.95 



PROM'S 

1702A 

2704 

2708 

2716 

3601 

5203AQ 

5204AQ 

6834 

6834-1 

82S23B 

82S129B 

8223B 



5.00 

15.00 

20.00 

38.00 

4.50 

4.00 

6.00 

16.95 

14.95 

4.00 

4.25 

2.70 



3853 



14.95 



8080A SUPPORT DEVICES 



8212 
8214 
8216 
8224 
8228 
8238 
8251 
8253 
8255 
8257 
8259 



3.95 

9.95 

4.50 

4.95 

8.75 

8.00 

12.00 

28.00 

12.00 

25.00 

25.00 



STATIC RAMS 1 24 



DYNAMIC RAMS 



1103 

2104 

2107A 

2107B 

2107B-4 

TMS4050 

TMS4060 

4096 

4116 

MM5270 

MM5280 

MCM6605 



1.50 
4.50 
3.75 
4.50 
4.00 
4.50 
4.50 
4.50 
42.00 
5.00 
6.00 
6.00 



CHARACTER 

GENERATORS 

251 3 UP 6.75 

2513 DOWN 6.75 

251 3 UP (5v) 9.95 

2513DOWN(5v) 10.95 

MCM6571 10.80 

MCM6571A 10.80 

MCM6572 10.80 

MCM6574 14.75 

MCM6575 14.75 



21L02 

21L02 

21L11 

1101A 

2101-1 

2102 

2102-1 

2111-1 

2112-1 

2114 

31L01 

3107 

4200A 

4804/2114 

5101C-E 

74C89 

74S201 

7489 

8599 

9102BPC 



(450) 
(250) 



1.50 
1.95 
4.25 
1.49 
2.95 
1.25 
1.50 
4.00 
3.00 
17.95 
2.50 
3.95 
12.95 
17.95 
11.95 
3.25 
4.50 
2.25 
1.88 
1.65 



25-99 

1.40 
1.80 
4.10 
1.29 
2.75 
1.15 
1.30 
3.50 
2.80 
16.95 
2.35 
3.70 
12.50 
16.95 
11.25 
3.05 
4.30 
2.10 
1.75 
1.45 



100 

1.25 
1.50 
3.95 
1.10 
2.60 
1.00 
1.15 
3.25 
2.69 
16.50 
2.00 
3.25 
11.95 
16.50 
10.25 
2.85 
4.25 
1.90 
1.60 
1.30 



KEYBOARD CHIPS 


AY5-2376 


13.95 


AY5-3600 


13.95 


UART'S 




AY5-1013A 


5.50 


AY5-1014A 


8.95 


TR-1602A 


5.50 


TMS-601 1 


6.95 


I M -640 2 


10.80 


IM--6403 


10.80 



FLOPPY DISC CONTROLLER 

1771B 55.95 

1771B-01 59.95 

SHIFT REGISTERS STATIC 



NH0025CN 

NH0026CN 

N8T20 

N8T26 

74367 

DM8098 

1488 

1489 

D-3207A 

C-3404 



2518B 


3.95 


2533V 


2.00 


TMS3002 


1.00 


TMS31 1 2 


3.95 


MM5058 


2.00 


MPONENTS 

P-3408A 


5.00 


P-4201 


4.95 


MM-5320 


7.50 


MM-5369 


1.90 


DM-8I30 


2.90 


DM8131 


2.75 


DM-8831 


2.50 


DM-8833 


2.50 


DM-8835 


2.50 


SN74LS367 


.90 


SN74LS368 


.90 



KIM 



KIM-1 

6502 

6520 

6522 

6530-002 

6530-003 

6530-004 

6530-005 

USRT 

S-2350 
WD1671B 



245.00 
12.95 
9.00 
9.25 
15.95 
15.95 
15.95 
15.95 



10.95 
29.95 



WAVEFORM GENERATOR 

8038 4.00 

MC4024 2.50 

566 1.75 



TV 
Game Chip 

TMS1955NL 

Now Only 
$10.95 



PerSci DISK AND CONTROLLER 

Use the PerSci Disk and Controller now with the 
Info 2000 Adapter for the S-100 Bus. 

INFO 2000 "SPECIAL" 
(includes Model 277 Dual Drive, Model 1070 
Controller, Case with power supply and fan, 
and cable) 

Model 277 Dual Diskette Drive 

Model 1070 Controller 

Slimline case with power supply and fan 

Adapter for the S-100 Bus (Kit) 



$2,150 

$1,130 

$740 

$280 

$120 



8K STATIC RAM BOARD 

ASSEMBLED & TESTED 



$1 99195 

$189.95 

$169.95 



* WILL WORK WITH NO FRONT PANEL 

* FULL DOCUMENTATION 

* FULLY BUFFERED 

* S100 DESIGN 

* ADEOUATELY BYPASSED 

* LOW POWER SCHOTTKY SUPPORT IC S 



KIT 



$169.95 
$1 39.95 
$129.95 



IMSAI/ALTAIR 



S-100 



COMPATIBLE 



JADEZ80 

KIT 

—with PROVISIONS lor 

ONBOARD 2706 and POWER ON JUMP 



(2MHZ) 



$135.00 EA. 
$149.95 EA. 

BARE BOARD $35.00 



(4MHZ) 



IMSAI/ALTAIR 



S-100 



COMPATIBLE 



JADE 8080 A KIT| 

-WITH EIGHT LEVEL VECTOR INTERRUPT 

$110.00 KIT 

BARE BOARD $35.00 



w 



Computer Products 

5351 WEST 144th STREET 

LAWNDALE, CALIFORNIA 90260 

(213) 679-3313 



JADE PARALLEL/SERIAL I JADE 

INTERFACE KIT I VIDEO INTERFACE KIT 

$124.95 KIT I $89.95 KIT 



RETAIL STORE HOURS M-F 9-7 SAT. 9-5 

Discounts available at OEM quantities. Add $1.25 
for shipping. California residents add 6% sales tax. 

CATALOG FREE WITH $10.00 ORDER J6 
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PRESENTS THE... 



MARK II 

FREQUENCY COUNTERS 



HOOKUP IS A PIECE 0' CAKE 



with better than 50mv sensitivity, direct connec- 
tion to the circuit under test is unnecessary in 
most cases. 



FREQUENCIES JUMP OUT AT YOU from the giant W readouts 



GREATER FREQUENCY RANGE 



AND . . . 

YOU'LL FIND ENDLESS NEW 
APPLICATIONS FOR THE 
"BURNOUT PROOF" MARK II 



the 60 mHz typical frequency response gives 
you 80-10 meters plus 6 meters — 50m Hz 
guaranteed. 

With the overload protected front end you can 
use this counter anywhere in a circuit without 
fear of burnout. Use the Mark II to test: receiver 
local oscillators, grid dip meters, RF signal 
generators, audio generators, touch tone pads 
(when extend installed), micro-processor 
timing signals, modems, function generators 
. . . YOU NAME IT!!! 



HUFCO QUALITY AS ALWAYS • SAME HI-QUALITY G-10 GLASS EPOXY 
DOUBLE-SIDED PC BOARDS • SAME TTL IC'S • MORE THAN EVER . . . 
AMERICA'S BEST BUY IN DIGITAL FREQUENCY COUNTERS! 



The TVVS MARK II is available in three 
frequency ranges: 

0-50 mHz - 0-250 mHz - 0-500 mHz 





FREQUENCY 
COUNTER 



INPUT 



rvw-UK 



ON 




RUSH THIS COUPON TODAY! 



This is what I've been looking for: A Goof-proof low cost 
Frequency Counter! Send me: 

□ 500 mHz Frequency Counter - 1 69.95 kit/1 99.95 assembled 

□ 250 mHz Frequency Counter- 129.95 kit/1 59.95 assembled 
D 50 mHz Frequency Counter - 79.95 kit/9995 assembled 
D Information on other handy Hufco Products. 

Enclosed is Check - Money Order - BAC/MC Bankcard OK! 

Card No. Exp. Date _V_J__ 

Name 



Address 

City/State/Zip 

Mail to: Box 375, Dept. K 
1 603 W. 800 N. 



Provo, Utah 84601 
801/375-8566 

H-10 





TOUCH TONE ENCODER KIT 



Simplicity itself to complete. No other parts required, no crystal 
required. The back of the touch pad has etched & drilled PC board 
and you solder the encoder chip to it. Add your own small speaker 
& 9 volt battery and you are done. A touch of the pad produces 
the proper tone signal from the speaker. We furnish schematic and 

instructions. 

SP-149-B $12.95 



WIRE WRAP WIRE 

TEFZEL blue #30 Reg. price 
$13.28/100 ft. Our price 100 ft $2.00; 
500 ft $7.50. 



MULTI COLORED SPECTRA WIRE 

Footage 10' 50' 100' 

8Cond. #24 $2.50 9.00 15.00 



it 



22 3.00 11.00 18.00 

22 3.50 13.00 21.00 

24 5.00 20.00 30.00 

22 7.50 28.00 45.00 

Great savings as these are about 1/4 
book prices. All fresh & new. 



12 
14 
24 
29 



TOUCHTONE ENCODER CHIP 

Compatible with Bell system, no crystal 
required. Ideal for repeaters & w/specs. 

$6.00 



CHARACTER GENERATOR CHIP 

Memory is 512x5 produces 64 five by 
seven ASCII characters. New material 
w/data. $6.00 




Kyjte&n^a. 



VIATRON CASSETTE 
DECKS 



The computer cassette deck alone. $35 





12" GTE Monitor - used, checked out, good 
condition $60.00 

Singer high speed 
Dot Matrix Printer 

New in cartons, similar to Centronics, prints 
up to six (6) copies, 16" width, 5x7 Dot 
matrix, 132 columns. No electronics or inter- 
face. Data supplied $300.00 




IR NIGHT VIEWER $199.00 

Custom made, complete with light source & viewer in 
one piece. Comes with carrying strap. Ready to 
operate with 6 volt lantern battery. Guaranteed by 
the manufacturer. See in total darkness. Great for 
scientists, viewing nocturnal animals & birds, criminal 
investigation . . . observe without being observed, and 
a ball for just plain snooping!!!! Sorry to say but no 
shipments to Calif, (lens may vary slightly from pic) 

SPL-21 $199.00 



Please add shipping cost on above. Minimum order $10 

FREE CATALOG NOW READY #SP-10 
P.O. Box 62, E. Lynn, Massachusetts 01904 



M2 
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HEWLETT PACKARD OSCILLOSCOPES MODEL 175A 

We have a limited supply of the famous HEWLETT PACKARD Model 175A Oscilloscopes. 
This scope has a 50 Mhz. bandwidth, and comes with 2 exotic plug ins, the dual channel 
Model 1750B, and the 1781 Delay Generator. Full specs on this scope and 2 plug ins 
would take this whole page, so we reccomend that you look in your HEWLETT PACKARD 
catalog. The prices as listed in the H-P catalog are as follows: Scope without plug ins, 
$1375.00. Model 1750B Dual trace plug in, $325.00. Model 1781B Delay Generator, 
$325.00, for a total of $2025. We are selling the scope and plug ins for $269.00, complete, guaranteed working, for less 
than the cost of a plug in. The 50 Mhz bandwidth is a must in todays high speed digital electronics. Shipping weight is about 
85 lbs. Shipped by express only. You pay delivery charges on your end. We do not have the line cord or the manual at this 
time, but if they become available, they will be included. Manual is available from HEWLETT PACKARD. 
A once in a lifetime chance to get a modern scope at surplus prices. Shipped from our Brockton, Mass. Warehouse 
STOCK NO.0001. HEWLETT PACKARD 175A scope and plug ins $269.00 



i 




COMPUTER VIDEO MOHITOR 



A few months ago we advertised a limited quantity of 12" VIDEO MONITORS. We sold out in 

2 days, as many of you know. We have now acquired another lot of 12" VIDEO MONITORS. 
These monitors are all in warranty returns to a large computer manufacturer. Rather than ser- 
ice these units, he replaced them with new units, and we acquired the lot. We have gone over 
them throughly, and guarantee them to be in working condition. We provide a 14 page service 
manual and wiring diagram. We also have a limited number of the metal cases and face masks 
that went with some of these units. 

Some of the specifications are as follows: Signal input, Composite- video & sync per RS 170 1 to 2 
volts p-p. sync polarity negative. Separate Vert. & Hor. Sync, 1 to 5 volts positive, can be changed to neg- 
ative Impedance, equivalent to 150K ohms, parallel with 15 pf. 75 ohm terminated. Video response withii 

3 dB from 15 Hz to 15 Mhz. Resolution, center, 750, corner 650. Linearity, 1%. Picture Scan, 15 750 horiz 
lines /sec. 47 to 63 Vert, pulses/sec. Horizontal retrace time 11 usee. max. Vertical retrace time, allow 21 
lines per RS 170. 

These monitors sold in excess of $250.00 each in quantities of 100. An opportunity to get a quality monitor at sur 
plus prices. 




STOCK N0.5525K VIDEO MONITOR, tested and working, with data Wt. 20 lbs. 



$89.50 



VIDE0CUBE- TV COMPUTER INTERFACE KIT 



VIDEOCUBE is a self contained RF oscillator and modulator 
which allows easy interface with any video outputdevice to 
a standard TV set. "his device was descibed in August RADIO-ELECTRONICS. We provide a reprint of the article. Approved by FCC for 
radiation. t contains all parts as shown in the RADIO-ELECTRONICS article. STOCK NO'.5500K $13.95 2/26.00 



WIRE WRAP PROTOTYPE BOARDS 

Wire wrap is the thing today, whether you are adding 
memory to your computer, building from scratch. 
Prototyping or designing new circuits etc. We have 
4 boards. 2 out of equipment, and have wire on the 
pins that must be removed, (easy with an OK wire 
wrap tool, and 2 virgin boards. Board 6658K has 
from 75 to 100 sockets, both 14 and 16 pin. 
Board 6559 K has from 40 to 50 sockets, 14 & 
16 pin. Board 6592 K has 40 16 pin sockets, 
& 4 LSI 24 pin sockets and is gold plated, all 
pins are brought up to top of board for ease 
in wiring. Board 5561 K ha$ 87% $oc kets, 28 
16 pin sockets and a 4 pin socket. These boards are all neavuy uy -passed between Vcc and ground planes. Some of the 
boards in this number contain 4 LEDs, 2 red, a yellow and a green, and a 4 position thumb wheel switch, with all leads 
brought out to wire wrap pins. 
AH boards advertised have Vcc and ground planes, and all have gold contacts for standard edge connectors. 

STOCK N0.6558K 75 to 100 sockets , 5%"x13%",removed from equipment $18.75 ea. 2/35.00 
STOCK N0.6559K, 40 to 50 sockets, 6"x6%", removed from equipment $1 1.75ea 2/22.00 

STOCK N0.6592K 40 16 pin sockets , 4 LSI sockets, 6%"x8%" Gold PI. New $24.50 2/45.00 
STOCK NO.5561 K 88% sockets , 4%"x14%" New. $29.50 ea. 2/55.00 




5 VOLT 8 AMP. ±12 VOLTS 2 AMP. HIGHLY REGULATED POWER SUPPLY 

SSSSP usnawwss trkuhkw $3ooo ° 



STOCK NO.5554 



$34.50 ea. 



2/65.00 



DELTA ELECTRONICS 



7 Oakland St. 
Amesbury, Mass. 01913 
(617) 388-4705 





Visit our retail outlets: DELTA ELECTRONICS HOBBIES, 5151 
Buford Hwy. Doraville, (Atlanta) Ga. & DELTA ELECTRONICS 
WAREHOUSE OUTLET, 590 Commonwealth Ave. Boston, Mass. 
Oscilloscope & Video terminal sent express, shipping charges 
collect. All else, enclose sufficient postage. Excess will be refunded. 
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S.D. SALES COMPANY 



NOW THE ULTIMATE RAM BOARD 



MEMORY CAPACITY 
MEMORY ADDRESSING 
MEMORY WRITE 
PROTECTION 
8K, 16K. 24K. 32K using Mos- 
tek MK4115 with 8K bound- 
aries and protection. Utilizes 
DIP switches. PC board comes 
with sockets for 32K operation. 
Orders now being accepted 
allow 6 to 8 weeks for delivery. 

Available the 1st quarter of 
1978: 16K. 32K. 48K, 64K 
using Mostek 4116 with 16K 
boundaries and protection. 



32K FOR $475.00 

Buy an S100 compatible 8K Ram Board and 
upgrade the same board to a maximum of 
3 2 K in steps of 8K at your option by merely 
purchasing more ram chips from S.D. Sales! At 
a guaranteed price - Look at the features we 
have built into the board. 

PRICES START AT $151. FOR 8K RAM KIT 
Add $108.00 for each additional 8K Ram 

Board fully assembed and tested for $50. extra. 

8K FOR $151.00 



INTERFACE CAPABILITY 
Control, data and address inputs 
utilizes low power Schottky 
devices. 

POWER REQUIREMENTS 

+8VDC 400MA DC 

♦ 18VDC 400MA DC 

-18VDC 30MADC 

on board regulation is provided. 

On board (invisible)refresh is 

provided with no wait states or 

cycle stealing required. 

MEMORY ACCESS TIME 

IS 375ns. 

Memory Cycle Time is 500ns. 



8K LOW POWER RAM $159.95 

Fully assembled and tested. Not a kit. 

Imsai -Altair - S-100 Buss compatible, 
uses low power static 21L02-500ns fully 
buffered on board regulated, quality 
plated through PC board, including solder 
mask. 8 pos. dip switches for address select. 




Z-80 CPU BOARD KIT - Complete Kit $139. 

CHECK THE ADVANCED FEATURES OF OUR Z-80 CPU BOARD: 
Expanded set of 158 instructions, 8080A software capability, operation 
from a single 5VDC power supply; always stops on an M1 state, true sync 
generated on card (a real plus feature!), dynamic refresh and NMI available, 
either 2MHZ or 4MHZ operation, quality double sided plated through PC 
board; parts plus sockets priced for all IC's. 'Add $10. extra for Z-80A chip 
which allows 4MHZ operation. Z-80 chip with Manual - $39.95 



4R LOW POWER RAM KIT 



Fully Buffered 
duced power 
power 21L02 - 
provided for all 
PC board. 



— on board regulated — re- 
consumtpion utilizing low 

- 1 500ns RAMS - Sockets 
IC's. Quality plated through 

•Add $10. for 250ns 
RAM operation 



The Whole Works $79.95 



MUSICAL HORN 



DIGITAL LED READOUT 
THERMOMETER - $29.95 

Features: Litronix dual 1/2" 
displays. Uses Silicoaix LD131 
single chip CMOS A/D con 
verter. Kit includes all nec- 
essary parts (except case); 
AC line cord and power 
supply included. 0-149° F 




6 DIGIT ALARM CLOCK KIT 

Features: Litronix dual 1/2" displays, Mostek 
50250 super clock chip, single I.C. segment 
driver, SCR digit drivers. Greatly simplified 
construction. More reliable and easier to build. 
Kit includes all necessary parts (except case). 
Xfmr optional. Eliminate the hassle - avoid 
the 5314! Do not confuse the Non - Alarm 
kits sold by our competition! a«o QC/lHt 
AC XFMR - $1.50 Case $3.50 •**•••/ *H 



One tune supplied with each kit. Additional tunes - $6.95 
each. Special tunes available. Standard tunes now available: 
—Dixie — Eyes of Texas — On Wisconsin — Yankee Doodle 
Dandy - Notre Dame - Pink Panther - Aggie War Song - 
Anchors Away - Never on Sunday - Yellow Rose of 
Texas - Deep in the Heart of Texas - Boomer Sooner — 
Bridge over River Kwai 

CAR & BOAT KIT HOME KIT 

SP c e rs3 e 5o n $34.95 $26.90 



Jumbo LED Car Clock Kit 



5 Digit Countdown Utility- 
Darkroom Timer Kit - $44.95 




Features: Large LED x ii" displays, crystal 
controlled Mostek 50397 counter display 
driver, set timer at 0.1 second precision 
from 0.1 second to 59 minute 59.9 sec- 
ond, 5A-115V relay included to control 
photographic enlarger, sun lamp, appli- 
ances, TV. or other equipment, operates 
on 115V AC, displays can be turned ott 
for total darkness applications, simple 
push button operation, use in kitchen, 
school, office or laboratorv. All nec- 
essary parts included. Special design case 
$3.75 



6 Digit General Purpose or 
Computer Timer Kit - $29.95 

Features: Large LED Vi" displays, Mostek 50397 counter 
display/driver, counts up to 59 minutes, 59.99 seconds with 
crystal controlled 1/100 second accuracy, operates on 1 15V AC or 
12V DC supply. Use it to time telephone calls, athletic events, 
practice time, school and laboratory demonstrations, 
experiements, chess games, etc. Time computer functions in real 
time such as run times on programs, sub routines and other 
computer controlled events. Requires two output channels for 
start/stop and clear controls. All necessary parts included. Special 
design case $3.75 



FEATURES: 

A. Bowmar Jumbo .5 inch LED array. 

MOSTEK - 50250 - Super clock chip. 

On board precision crystal time base. 

12 or 24 hour Real Time format. 

Perfect for cars, boats, vans, etc. 

PC board and all parts (less case) inc. 
Alarm option — $1.50 
AC XFMR -$1.50 



B. 
C. 

D. 

E. 
F. 



$16.95 




Bowmar 4 Digit 
LED Readout Array 

4 JUMBO .50" DIGITS ON ONE STICK! 
WITH COLONS & AM/PM INDICATOR 
$3.95 



Full W Litronix Jumbo Dual 
Digit LED Displays 



DL 722 - C.C. 

DL 721 - C.A. 

99c 



DL 728 C.C. 

DL 727 - C.A. 

$1.29 



RAM'S-CPU'S-PROM'S 



21 L02 - 500NS 8/1 1.50 

21 L02 - 250NS 8/15.95 

2114-4K 14.95 

1101A-256 8/$4.00 

1103- 1K 99 

MK4115-8K 19.45 

74S 200 256 3.95 

Z— 80 includes manual 29.95 

Z— 80A includes manual 34.95 

8080A CPU 8 BIT 1 1.95 

8008 CPU 8 BIT 6.95 

1702A - 1K - 1.5us 3.95 or 10/35. 

2708 - 8K Intel - 450ns 14.95 

5204 - 4K 7.95 

82S129- 1K 2.50 

2708S - 8K signetics 650ns 9.95 



Low Cost Cassette Interface Kit 

$14.95 

Features: K.C. standrad 2400/1200 Hz, 300 
Baud, TTL, I/O compatible, phase lock loop, 
22 pin connector. Feeds serial data via micro- 
processors I/O ports and from cassette tape 
recorder. $14.95 




,-© DISC CAP * 
^ASSORTMENT 

PC leads. At least 
10 different values. 
Includes .001., .01, 
.05 + other standard 
values 60/$ 1.00 



ITT DUAL 

SENSE 

AMPLIFIER 

75234 and 75235 

49c each 



SPRAGUE DUAL 

DIFFERENTIAL 

AMP. TD101 

49c each 



JOYSTICKS! 
4-100K 

POTS 
$3.95 each 






P.C. LEAD 

DIODES 

1N4148/1N914 

100/$2.00 




39 MFD 

16V Mallory 

Electrolytic 

15/$1.00 



RESISTOR * 
ASSORTMENT 

PC leads 
A good mix of 
values. SPECIAL! 
200/$2.00 r— i 



* 1000MFD M 
FILTER CAPS" 
Rated 35 WVDC. 
Upright style with 
PC leads. Many pop- 
ular values. 4/$1. 



POWER RESISTOR 

15 OHM 

25Wby 

CLAROSTAT 

75c Each 



FLAT PACK 
5400 SERIES 

20 asst. devices 

for $1.00 




ITT PART NO. 

SAJ 110 

Ideal for electronic 

music circuits 

7 stage freq. dividers. 

49c each 



Microprocessor Chips 

8212- I/O port 3.50 

8214-P.I.C 12.95 

8216 - Non Invert Bus 4.95 

8224 - Clock Gen 4.95 

8226 - Invert Bus 3.95 

PIO for Z-80 14.95 

CTC for Z-80 14.95 

8228 Sys. Controller 8.20 

8251 Prog. comm. interface 10.95 

8255 Prog. perp. interface 13.50 

8820 Dual Line Recr 1.75 

8830 Dual Line Dr 1.75 

2513 Char. Gen 7.50 

8838 Quad Bus. Recvr 2.00 

74LS138N - 1/8 decoder 99 

8T97 Hex Tri-State Buffer 1.25 

1488/1489 RS232 1.50 

TR1602B Uart 3.95 



Counter Chips 



MK50397 6 Digit elapsed timer. . . . 8.95 

MK50250 Alarm clock 4.99 

MK50380 Alarm chip 2.95 

MK50396 6 digit up/down counter 12.95 

MK5002 4 digit counter 8.95 

MK5021 - Cal. chip sq. root 2.50 




S. D. SALES CO 



• An Empire ind. Co. 



P.O. BOX 28810 -K 
DALLAS, TEXAS 75228 



Call in your Visa or Mastercharge 
in on our Toll Free Watts Line: 

1-800-527-3460 



Texas Residents call Collect: 

214/271-0022 

Dealer Inquiries Invited! 



S2 



60 DAY MONEY 
BACK GUARANTEE! 

NO COD'f. TEXAS RESIDENTS ADD 5% SALES 
TAX. ADD 5% OF ORDER FOR POSTAGE & 
HANDLING. ORDERS UNDER $10. ADD 75c 
HANDLING. FOREIGN ORDERS - US FUNDS 
ONLY! 



Choose $1. Free Merchandise From Asterisk Items on each $15. Orderl 
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High quality sockets for IC's and PC interconnections. 
Check our prices and quality- you will see why TRI-TEK 
is fast becoming the leader in IC sockets. 

Low Profile DIP Solder Tail (Tin) 
End /Side stackable on .100" centers 



mpf/m? 



Soys 



Here we grow again ! We're moving 
into our new location to serve you 
better. Check our new address and 
telephone number. 
Thanx for helping us grow 1 1 1 ! 1 1 1 1 1 
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RIBBON CABLE IC INTERCONNECTS 




SINGLE END 



12" 
1.62 
1.76 
2.69 



18" 
1.72 
1.87 
2.88 



Length 



DOUBLE END 
2.87 2.97 
3.13 3.24 
4.75 4.94 



PROFESSIONAL Keyboard Kit! 

Check th«M professional feature*: 

•ir 53 Keys, popular ASR-33 format! 

•ft Rugged G-10 PC. Board! 

•ir Tri-mode MOS encoding! 

•ir Two-Key Rollover! 

•b MOS DTL TTL Compatible outputs 1 

•& Upper Case lockout! 

•ir Data and Strobe inversion option! 

•ir Low contact bounce! 

•& Selectable Parity! 

•ir Custom Keycaps! 

•ir Three User Definable Keys! 

•ir MORE! 
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Model 753 Keyboard (with free connector!) $59.95 

Professional molded plastic enclosure $14.95 



HIGH QUALITY DUAL 50 PIN EDGE CONNECTORS. For use in the 
I MSA I®, VECTOR and other machines with the .25" row spacing. Its' 
body is high temperature polyester and will not chip, crack or flake 
even after heating. Can be pop-riveted without cracking as phenolic 
parts will. End standups allow for flow to top side and visual inspect- 
ion. Offset mounting ears allow proper mounting on those machines 
with side rails. 

Solder-tail length pins are of heavy square cross-section avoiding the 
fold-over problems associated with light guage-sheet metal pins. 
Available in gold or the new NASGLO® tin-nickel plate which has 
low current properties similar to gold. 

PCC-100WW-G...(Gold, 3 level wire-wrap) $4.50, 4/$17.00 

PCC-100ST-G....(Gold, solder tail) $4.50, 4/$17.00 

PCC-100WW-G...(NASGLO, 3 level wire-wrap)... $3. 75, 4/$14.00 
PCC-100ST-N....(NASGLO, solder toil) $3.75, 4/$14.00 



Snap-in Card Guide, 4}" Molded Nylon. 50<J pr, 10 pr/$4.50 



MM57109 MOS/LSI 
Number-Oriented Microprocessor 
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FIGURE 131.1 MM67109M • Mtcraproc.Mo«/Microcontput«r P.opli.f.1 

The MM57I09 is an MOS/LSI number oriented micro- 
processor intended for use in number processing appli- 
cations. Scientific calculator functions, test and branch 
capability, internal number storage, and input/output 
instructions have been combined in this signle chip 
device. Programming is done in calculator keyboard 
level language with software development simplified 
and generated code more reliable because algorithms 
are preprogrammed in an on-chip ROM. Data or instruc- 
tions can be synchronous or asynchronous; I/O digit 
count, I/O notation mode, and error control are user 
programmable; a sense input and flag outputs are made 
available for single bit control. 

MM57I09 can be used as stand alone processor with 
external ROM/PROM and program counter. 
Alternatively it can be configured as a peripheral 
device on the bus of a micro processor or minicomputer. 

FEATURES: 

*Scientific calculator instructions (RPN) 

O Up to 8— digit mantissa, 2— digit exponent 

O Four-register stack, one mem register 

O Trig and Log functions, Y , e , pi, etc. 

O Error flag generation and recovery 

•Flexible I/O 

O Hold for single stepping and async operation 
O Asynchronous digit input with ready 
O Multidigit I/O with F.P. or scientific 
O Programmable mantissa digit count for I/O 
O Sense input and flag outputs 

* Branch Control 

O Conditional and unconditional branching 
O Increment/decrement branch on non-zero for 
program loops 

* Interface Simplicity 
O Single f& clock 

O Low power operation 

O Generation of I/O control signals 

O Separate digit input, output, and address bus 

Save memory space, increase algorithm speed, add to 
your BASIC or FORTRAN capabilities with this super 
number cruncher. Put it on your S-100 bus system and 
be ready for the new soft-ware packages coming out in 
the near future. 

MM571 09N with spec booklet $21 .92 

Specs only for MM57109 $2.00 
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tRi-tek, inc. 

7808N.27TH AVENUE 
PHOENIX, ARIZONA 85021 




We pay surface shipping on all orders over $10 US, $15 foreign in US funds. 
Please add extra for first class or air mail. Excess will be refunded. Orders 
under $10, add $1 handling. Please add 50c insurance. Master charge and 
Bank America cards welcome, ($20 minimum). Telephone orders may be 
placed 10AM to 5:30PM daily, Mon thru Fri. Call 602-995-9352. 

Check reader service card or send stamp for our latest flyers 
packed with new and surplus electronic components. 
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Loft, only $15 a ycoyt 



Save $9 



Over Newsstand Price 
and Get A FREE 
COMPUTERMANIAC 



'Offer expires January 1 , 1978 
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• BRAND NEW DICTIONARY This microcomputer dictionary fills the need to become quickly 
acquainted with the terminology and nomenclature of revolution in computers. Over 5000 
definitions and explanations of terms and concepts (704 pages) relating to microprocessors, 
microcomputers and microcontrollers. There is also a comprehensive electronics/computer 
abbreviations and acronyms section. $15.95. 

• Scientific Research Instruments' BASIC SOFTWARE LIBRARY is a complete do-it-yourself kit. 
Written in everybody's BASIC immediately executable in ANY computer with at least 4K, no 
other peripherals needed. Over 700 pages of source codes, descriptions and instructions. Vol. I 
contains business and recreational programs and is 300 pages. Vol. II is 260 pages and contains 
math, engineering, statistics and plotting programs. Vol. Ill contains money managing, advanced 
business programs such as billing, A/R, inventory, payroll, etc. Vol. IV contains general purpose 
programs like loans, rates, retirement, plus games: Poker, Enterprise (take charge while Capt. Kirk 
is away). Football and morel Vol. V is filled with experimenter's programs including games, 
pictures and misc. problems like "logic" Vols. I & II $24.95, Vol. Ill $39.95, Vol. IV & V $9.95 
each. 

• COMPUTER PROGRAMMING HANDBOOK by Peter Stark. A complete guide to computer 
programming and data processing. Includes many worked out examples and history of computers. 
$8.95 

• MY COMPUTER LIKES ME . . . WHEN I SPEAK BASIC An introduction to BASIC . . . simple 
enough for your kids. If you want to teach BASIC to anyone quickly, this booklet is the way to 
go. $2.00. 



• COMPUTER DICTIONARY by Donald D. 
Spencer. A compact compendium of com- 
puter terms for beginners and professionals 
alike. Defines words and acronyms used by 
computerists in a clear, easy to understand 
style. Over 2000 definitions are provided. 
This reference is a must for the individual 
getting started in the world of micro- 
computers. Published by Camelot Press, 
$5.95. 

•SCELBI'S GALAXY GAME FOR THE 
"6800" Here's a new twist in computer games 
by Scelbi Computer Consulting and Robert 
Findley/Raymond Edwards. The game, 
"Galaxy" pits the operator of a spaceship 
against alien craft, as well as such variables as 
speed, time, and ammunition. No two games 
are the same! This game is described in 
Galaxy Game for the 6800, published by 
Scelbi Computer Consulting, Inc. $14.95 

• 6800 SOFTWARE GOURMET GUIDE & 
COOKBOOK If you have been spending too 
much time developing routines for your 6800 
microprocessor, try the new book by Scelbi 
Computing and Robert Findley. This manual, 
6800 Software Gourmet Guide and Cook- 
book described sorting, searching, and many 
other necessary routines for the 6800 user. 
$9.95. 

• 8080 SOFTWARE GOURMET GUIDE 
AND COOKBOOK If you have been spending 
too much time developing simple routines for 
your 8080, try this new book by Scelbi 
Computing and Robert Findley. This manual, 
8080 Software Gourmet Guide and Cook- 
book described sorting, searching, and many 
other routines for the 8080 user. $9.95 

• CMOS COOKBOOK by Don Lancaster, 
pub. Howard W. Sams Company. Another 
winner from Don Lancaster, author of the 
famous RTL and TTL Cookbooks. The CMOS 
Cookbook details the application of CMOS, 
the low power logic family suitable for most 
applications presently dominated by TTL. 
The book follows the style of the original 
Cookbooks. Eight chapters cover all facets of 
CMOS logic, and the work is prefaced by 100 
pages detailing the characteristics of most 
CMOS circuits. The CMOS Cookbook is re- 
quired reading for every serious digital experi- 
menter. $9.95 

• HOBBY COMPUTERS ARE HERE If you 

(or a friend) want to come up to speed on 
how computers work . . . hardware and soft- 
ware . . . this is an excellent book. It starts 
with the fundamentals and explains the cir- 
cuits, the basics of programming, along with a 
couple TVT construction projects, ASCII- 
Baudot, etc. This book has the highest recom- 
mendations as a teaching aid for newcomers. 
$4.95. 






• SCELBI'S FIRST BOOK OF COMPUTER 
GAMES Need a game for your 8008 or 8080 
microprocessor? Try Scelbi 's First Book of 
Computer Games for the 8008/8080 which 

describes three popular games, "Space Cap- 
ture," "Hexpawn," and "Hangman." Com- 
plete flowcharts, logic description, program 
listing, and instructions are provided. A must 
for the game freak) $14.95. 

• THE STORY OF COMPUTERS by Donald 
D. Spencer is to computer books what Dick 
and Jane to novels . . . extremely elementary, 
gives the non-computerist a fair idea of what 
the hobbyist is talking about when he speaks 
computer lingo. Attempts to explain what 
computers are and can do to a spouse, child 
or any un-electronics-minded friend. $435. 

• MICROCOMPUTER PRIMER by Mitchell 
Waite and Michael Pardee, pub. by Howard W. 
Sams Company. If you are afraid to get 
involved with microcomputers for fear of not 
understanding them, worry no longer! The 
MICROCOMPUTER PRIMER describes basic 
computer theory, explains numbering 
systems, and introduces the reader to the 
world of programming. This book does not 
elaborate on specific systems or chips, but 
describes the world of microcomputing in 
"real world" terminology. There is probably 
no better way of getting involved with the 
exciting new hobby of microcomputing. 
$7.95 

• INTRODUCTION TO MICROPROCES- 
SORS by Charles Rockwell of MICROLOG 
Here is an ideal reference for the individual 
desiring to understand the hardware aspects 
of microprocessor systems. This book des- 
cribes the hardware details of computer 
devices in terms the beginner can understand, 
instead of treating the micro chip as a "black 
box." Addressing schemes, registers, control, 
and memory are all explained, and general 
information about hardware systems is pro- 
vided. Specific systems are not described and 
programming is only briefly discussed. Intro- 
duction To Microprocessors is a hardware 
introduction . . . and a good one. $1 7.50 US 
and Canada, $20 elsewhere. 

• THE NEW HOBBY COMPUTERS! This 
book takes it from where "Hobby Computers 
Are Here" leaves off, with chapters on Large 
Scale Integration, how to choose a micropro- 
cessor chip, an introduction to programming, 
low cost I/O for a computer, computer 
arithmetic, checking memory boards, a 
Baudot monitor/editor system, an audible 
logic probe for finding those tough problems, 
a ham's computer, a computer QSO machine 
. . . and much, much more! Everything of 
interest is there in one volume, ready to be 
enjoyed by you. $4.95. 



Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to 
Kilobaud Book Dept., Peterborough NH 03458. Be sure to include check or detailed credit card information. 

Note: Prices subject to change on books not published by 73 Magazine. 







• NOVICE STUDY GUIDE This is the most 
complete Novice study guide available. It is 
brand new. This is not only invaluable for 
anyone wanting to get started in amateur 
radio, but also it is about the only really 
simple book on the fundamentals of elec- 
tricity and electronics. And without your 
fundamentals down pat, how can you go on 
to really understand and work with com- 
puters? First things first. $4.95 

• GENERAL CLASS STUDY GUIDE This 
book takes over on theory where the Novice 
book leaves off. You'll need to know the 
electronic theory in this to work with com- 
puters and you'll not find an easier place to 
get the information. It will also make getting 
your Tech or General license a breeze . . . 
then you can get on the ham repeaters and 
interconnect your micro with others. $5.95 

• VHF ANTENNA HANDBOOK The NEW 

VHF Antenna Handbook details the theory, 
design and construction of hundreds of differ- 
ent VHF and UHF antennas ... a practical 
book written for the average amateur who 
takes joy in building, not full of complex 
formulas for the design engineer. Packed with 
fabulous antenna projects you can build. 
$4.95 

• WEATHER SATELLITE HANDBOOK 

Simple equipment and methods for getting 
good pictures from the weather satellite. 
Antennas, receivers, monitors, facsimile you 
can build, tracking, automatic control (you 
don't even have to be home). Dr. Taggart 
WB8DQT$4.95 

• SSTV HANDBOOK This excellent book 
tells all about it, from its history and basics to 
the present state of the art techniques. Con- 
tains chapters on circuits, monitors, cameras, 
color SSTV, test equipment and much more. 
Hardbound $7, Softbound $5 

• WHAT TO DO AFTER YOU HIT RETURN 

PCC's first book of computer games . . . 48 
different computer games you can play in 
BASIC . . . programs, descriptions, muchly 
illustrated. Lunar landing, Hammurabi, King, 
Civil 2, Qubic 5, Taxman, Star Trek, Crash, 
Market, etc. $8.00 

• 101 GAMES IN BASIC Okay so once you 
get your computer up and running in BASIC, 
then what? Then you need some programs in 
BASIC, that's what. This book has 101 games 
for you, from very simple to real buggers. 
You get the games, a description of the 
games, the listing to put in your computer 
and a sample run to show you how they 
work. Fun. Any one game will be worth more 
than the price of the book for the fun you 
and your family will have with it. $7.50 

• BASIC by Bob Albrecht, etc. Self-teaching 
guide to the computer language you will need 
to know for use with your microcomputer. 
324 pages. This is one of the easiest ways to 
learn computer programming. $4.95 

• TVT COOKBOOK by Donald Lancaster, 
describes the use of a standard television 
receiver as a microprocessor CRT terminal. 
Explains and describes character generation, 
cursor control and interface information in 
typical, easy-to-understand Lancaster style. 
This book is a required text for both the 
microcomputer enthusiast and the amateur 
RTTY operator who desires a quiet alterna- 
tive to noisy teletype machines. $9.95 

• TTL COOKBOOK by Donald Lancaster. 
Explains what TTL is how it works, and how 
to use it. Discusses practical applications, such 
as a digital counter and display system, events 
counter, electronic stopwatch, digital volt- 
meter, and a digital tachometer. 336 pages; 
5Va x 8 1 /a; softbound $8.95 
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• VOL. I COMPONENT TESTERS Build 
your own test equipment and save a bundle 
(and have a lot of fun). Volume I of the 73 
Test Equipment Library shows you how to 
build and use transistor testers (8 of 'em), 
three diodes testers, 3 IC testers, 9 voltmeters 
and VTVMs, 8 ohmmeter, 3 inductance 
meters, and a raft of other gadgets for 
checking temperature, crystals. Q. etc. $4.95 

• VOL II AUDIO FREQUENCY TESTERS If 

you're into audio . . . such as digital cassette 
recording, RTTY, Baudot vs ASCII, SSTV, 
SSB, Touchtone or even hi-fi . . . you'll want 
to have this book full of home built test 
eauipment projects. Volume II $4.95 

• VOL. Ill RADIO FREQUENCY TESTERS 

This is of more interest to hams and CBers . . . 
test equipment you can build for checking 
out transmitters and receivers: signal genera- 
tors, noise generators, crystal calibrators, 
GDOs, dummy loads . . . things like that. This 
is Volume III of the 73 Test Equipment 
Library $4.95 





• THE UNDERGROUND BUYING GUIDE 

Here is a handy guide for the electronics 
enthusiast. Over 600 sources of equipment 
and literature are provided; some are mail- 
order-only outfits that do not advertise. 
Sources are listed alphabetically, by service or 
product, and by state. The guide is cross- 
referenced for ease of use. Electronic publish- 
ing houses are also listed. Published by PMS 
Publishing Co., $5.95 each. 

• 1976 PERIODICAL GUIDE FOR COM- 
PUTER ISTS is a 20 page book which indexes 
over 1,000 personal computing articles for the 
entire year of 1976 from Byte, Creative 
Computing, Digital Design, Dr. Dobbs 
Journal, EDN, Electronic Design, Electronics, 
Interface Age, Microtrek, Peoples Computer 
Company, Popular Electronics, QST, Radio 
Electronics, SCCS Interface and 73 Amateur 
Radio. Articles are indexed under more than 
100 subject categories. Price $3.00. New 
January — June 1977 Edition - $3.00. 

• CHEMISTRY WITH A COMPUTER by Paul 
A. Cauchon, contains a collection of tutorial, 
simulation and problem-generation computer 
programs. Tutorials provide individualization 
of assignment, immediate evaluation of 
responses and a new set of problems with 
each run. Simulations provide models of 
lengthy laboratory experimentation beyond 
the limited classroom timeframe and enhance- 
ment of course studies by encouraging pre- 
laboratory research. Can be used with 
almost any chemistry course at the high 
school or college level. $9.95. 
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• SOME COMMON BASIC PROGRAMS pub- 
lished by Adam Osborne & Associates, Inc. 
Perfect for non-technical computerists requir- 
ing ready-to-use programs. Business programs 
like depreciation formulas, loan payment 
solutions and loan interest rates; math rou- 
tines containing statistical packages and poly- 
nomial derivations . . . plus miscellaneous 
programs. Most routines are short and some 
provide optional statements that can be 
inserted into the code to slightly modify the 
results. Invaluable for the user who is not an 
experienced programmer. All will operate in 
the stand-alone mode. $7.50 paperback. 

• AN INTRODUCTION TO MICROCOM- 
PUTERS, VOLS. 1 AND 2 by Adam Osborne 
Associates, are references dealing with micro- 
computer arcnitecture in general and specifi- 
cally with details about most of the common 
chips. These books are not software-oriented, 
but are invaluable for the hobbyist who is 
into building his own interfaces and proces- 
sors. Volume 1 is dedicated to general hard- 
ware theory related to micros, and Volume 2 
discusses the practical details of each micro 
chip. (Detailed review in Kilobaud W2) 
Volume I - $7.50; Volume II - $12.50. 

• 8080 PROGRAMMING FOR LOGIC 
DESIGN Here is an ideal reference for the 
person desiring an in-depth understanding of 
the 8080 processor. The work is application- 
oriented, and the 8080 is discussed in light of 
replacing conventional, hard-wired logic 
systems. Both hardware and software is 
described. Practical design considerations are 
provided for the individual wishing to imple- 
ment an 8080- based control system. (Detailed 
review in Kilobaud fpl ) Published by Osborne 
Associates, $7.50. 

• 6800 PROGRAMMING FOR LOGIC 
DESIGN Oriented toward the industrial user, 
this book describes the process by which 
conventional logic can be replaced by a 6800 
microprocessor. Both hardware and software 
techniques are discussed, as well as interface 
information. This reference, and its com- 
panion dedicated to 8080 users, provide 
practical information that allows an experi- 
menter to design a complete micro control 
system from the "ground up." An excellent 
reference! Published by Osborne Associates, 
$7.50. 

• FORTRAN PROGRAMMING By Donald 
Spencer. If you are familiar with BASIC you 
will appreciate the additional capabilities of 
FORTRAN, a computer language with most 
of BASIC'S features, and much more! FOR- 
TRAN was designed for complex numeric 
calculations; and possesses extended I/O capa- 
bility. It is easily learned, as it is an English- 
tike computer language. FORTRAN PRO- 
GRAMMING is written for the beginning 
FORTRAN programmer. His reference, in 
conjunction with the FORTRAN WORK- 
BOOK, provides the student of computer 
languages with an easy method of mastering 
FORTRAN. Basic rules of syntax are dis- 
cussed, as well as the use of "built-in" 
functions and I/O procedures $7.50. 

• FORTRAN WORKBOOK By Donald 
Spencer. Provides practical examples and 
problems to solve. Flowcharting, necessary 
for most programming applications, is also 
discussed. Almost all micros support BASIC — 
it won't be long before FORTRAN is com- 
monplace. Don't miss the programming boat 
. . . learn FORTRAN; and be ready for the 
next language boom! $3.95. 
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• THE SECRET GUIDE TO COMPUTERS 

Parts 1, 2, and 3 by Russ Walter. Part One 
describes computers in general, and after 
reading for ten minutes you will be writing 
simple BASIC programs! The reference 
employs a step-by-step teaching process, the 
end result being a working knowledge of 
BASIC. Part Two discusses computer applica- 
tions. It's one thing to master the syntax of a 
language such as BASIC and another to solve 
problems using the new tool. This also pro- 
vides useful techniques in problem solving. 
The reference follows the light-hearted style 
of the first section. Part Three describes 
programming languages. Ever heard of APL 
and QLISP? BASIC is not the only language 
used to program computers, and as the hobby 
industry grows additional languages will 
become commonplace. Get in on the secret 
now - with THE SECRET GUIDE TO 
COMPUTERS. Published by Russ Walker, 7th 
edition. Part I - $1.75; Part II - $2.50; Part 
III- $3.50. 



• A QUICK LOOK AT BASIC, by Donald D. 
Spencer, is a perfect reference for the begin- 
ning programmer. A Quick Look at BASIC 
assumes that the reader has no previous 
programming experience and is a self -teaching 
guide for the individual desiring to learn the 
fundamentals of BASIC, the most common 
hobbyist programming language. $4.95 



• TYCHON'S 8080 OCTAL CODE CARD 

Slide rule-like aid for programming and 
debugging 8080 software contains all the 
mnemonics and corresponding octal codes. 
Instructions are color coded to indicate which 
flags are affected during execution. Only 
6%x3 inches provides a neat, logical format 
for quick reference. Reverse of card is printed 
with an ASCI I code chart for 1 28 characters 
plus the 8080 status word and register pair 
codes. Also available, Tychon's 8080 Hex 
Code Card, same as above only has hex codes 
instead of octal. $3.00 each. 



• SIXTY CHALLENGING PROBLEMS 
WITH BASIC SOLUTIONS, Donald Spencer, 
provides the serious student of BASIC pro- 
gramming with interesting problems and solu- 
tions. No knowledge of math above algebra 
required. Includes a number of game pro- 
grams, as well as programs for financial 
interest, conversions and numeric manipula- 
tions. $6.95 



• FUN WITH COMPUTERS AND BASIC by 

Donald D. Spencer, contains an easy -to -under- 
stand explanation of the BASIC Programming 
Language and is intended for persons who 
have had no previous exposure to computer 
programming but want to learn BASIC 
quickly, easily, and interestingly. Over half 
the book is devoted to problems using games, 
puzzles, and mathematical recreations (you 
don't need a math background to understand 
most of the problems in this book). A 
superior book for self-teaching and learning 
computer programming. $6.95. 



Use the order card in the back of this magazine or itemize your order on a separate piece of paper and mail to 
Kilobaud Book Dept., Peterborough NH 03458. Be sure to include check or detailed credit card information. 

Note: Prices subject to change on books not published by 73 Magazine. 





73 Magazine has published articles monthly since February 1976 which are 
directed to the computerist and soon-to-be computerist. 

Yes, there are computer articles in 73 ... a lot of them. There are also a lot of 
articles that computer hobbyists will be needing to read which are not exactly 
computer articles such as on regulated power supplies ... on making printed 
circuit boards ... on how variQus circuits work . . . things like that which 
hardware men in particular need to read . . . and which software people need even 
more, since they are a bit behind on hardware. 

In recent issues there have been articles on computerized satellite tracking 
(with software), RTTY using a uP, using old (inexpensive) Teletypes, building a 
Polymorphic video board, making instant PC boards using the new color-key 
technique, the TTL one-shot, what computers can and can't do, a hamshackfile 
handler (software), the bit explosion — 8-12-16?, backward branch the easy way 
with the 6800, the hexadecimal . . . etc. 

Any one of these articles could easily be worth the cost of a full year of 73. 
One good program could save you days of work. One good interface project could 
make an enormous difference. In general, 73 tries to present not too complicated 
construction projects . . . things you can make in a day or two. 

One of the fundamental policies is that no articles will be published in both 73 
and Kilobaud. This is, in a way, unfair because it keeps some great computer 
articles away from computerists. You really must get both magazines to keep up 
to date with what is going on. When you subscribe to both you will not be getting 
duplication. 

Subscribe now for all 1977 issues starting with Jan. 1977's 73 for only $10.00 
or start with the next published issue for only $1 5.00. . . . combo of 77's & 78's is 
only $25.00. 



Yes! Enter my subscription to 73 Magazine and send me 

□ Special all of 1977 subscription only $10.00 or 

□ Regular 1 yr subscription starting with next 
published issue only $15.00 





Name 

Address 
City_ 



.Call (if any) 



* You'll get an immediate 

renewal notice!! Maybe 

even before your copies 

arrive — why not get 2 Signature 

years for $25.00 and 

avoid the confusion — 

D Okay, I'll take 2 year 

combo for $25.00 



State 

.enclosed □ Cash 



Zip 

□ Check □ Money Order 



$. 

Bill: D Master Charge □ BankAmericard □ American Express 

Card # Expiration date 



Interbank # (MC) 



i 



D Bill me direct (I've signed above) Allow 6 weeks for subscription processing. 
Toll Free Subscription Number: (800) 258-5473 
73 MAGAZINE PETERBOROUGH NH 03458 
This offer expires in 60 days 



KB/12/77 
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what do you 
giro the man 

who has 

everything? 

a box 
to put it in. 




Kilobaud, as thick as it is, is more like a floppy when it 
comes to standing on the bookshelf. Enter the new Kilobaud 
Library Shelf Boxes, sturdy corrugated cardboard boxes which 
will hold your magazines on the shelf and keep them from 
flopping around. 

Yes, we know all about binders ... we have them too . . . 
and we sell them, but binders are a drag when you want one 
copy of a magazine. And they cost like sin (which costs plenty). 

Just to be rotten (a talent we are trying to develop, but 
which comes hard), we have self-sticking labels for the boxes, 
not only for Kilobaud, but also for 73 Magazine . . . and for 
Personal Computing, Radio Electronics, Popular Electronics, 
Interface Age, and ... yep ... Byte. Heh, heh! Just ask for 
whatever stickers you want and we'll throw 'em in with your 
box order. Hams may want our labels for CQ, QST or Ham 
Radio, if they get any of those magazines. This is a way you can 
buy one set of matching boxes and line 'em up on your shelf . . . 
looks very nice that way. 

The boxes are a white color and are particularly resistant 
to dirt, a real plus for white boxes. There's some kind of funny 
plastic finish on 'em. 

You'll probably do like most people who have tried these 
so far and order one or two for starters . . . then get a couple 
dozen. The postage on these is the killer ... so one box costs 
$2.00 postpaid and each additional is $1.50 each postpaid. 

Unless the magazine gets whole lot fatter than it is right 
now these boxes should hold a full year of Kilobaud ... or 73. 

One side is cut low to permit you to see the binding of 
the magazine . . . and note that we are now printing the 
information on the top part of the binding so it will show in 
these boxes. You can put the boxes on your shelves with the 
bindings showing or with just the white board showing, there are 
little marks to help you center your labels on either side. 

Your magazine library is your prime reference, so keep it 
handy and keep it neat with these strong library shelf boxes. 



boxes for Kilobaud Shelf Storage at 



Send me 

$2.00 for the first box and $1.50 for each additional 
box. Include the following labels: 



.Enclosed □ Cash □ Check DM.O. 



$— 

Bill: □ American Express □ BankAmericard 
□ Master Charge — Interbank # 



Card #. 



Expiration date 



Signature 
Name 



Address 
City 



State 



Zip 



KILOBAUD LIBRARY SHELF BOXES 

Peterborough NH 03458 

or call Toll Free (800) 258-5473 

KB/12/77 



f REDUCED to 




Made from finest 

grade white 

cotton with 

4 color imprint. 

ORDER NOW! 

(Supply Limited) 

0nly$&6C[ppd, 

Reduced 

for Christmas 

$4.00 ppd. 



To order your Computermaniac Tee Shirts please use the Reader 
Service Card in the back of this magazine, or send your order 
indicating size (S, M, L, XL) & quantity and complete credit card 
information to: 

Computermaniac Tee Shirts • Kilobaud 

Peterborough NH 03458 
J*WHILE SUPPLY LASTS 




issues? 



While they last! 



Did you manage to miss out on the first issues of Kilobaud? 
Don't chance not getting these action packed thrillers. While they 
last they are available for the astounding (we have a lot of gall) 
price of only (only?) $3.00 each postpaid. Domestic orders only. 

Please send me KILOBAUD Back Issues at $3 each! 



issues JAN 7 7 
issues FEB 77 
issues MAR 77 
issues APR 77 



issues MAY 77 
issues JUNE 77 
issues JUL 77 
issues AUG 77 



_ issues SEPT 77 
_ issues OCT 7 7 

issues NO V 7 7 

_ TOTAL 



E BankAmericard 
Card # 



n Master Charge 



D American Express 
Interbank #_ 



Expiration date 

Signature 

Name 



Address 
City 



State 



Zip 




Have credit card #handy and call 

TOLL FREE (800) 258-5473 

KILOBAUD •PETERBOROUGH NH 03458 
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PROMISE 



Anything, 



But GIFT 



It's nearly THAT TIME OF YEAR 
again . . . time to start to plan your 
holiday gift giving and hope that the 
gift you select is the right size and 
shape and color for the receiver as well 
as the right price for your pocketbook 
. . . You're reading Kilobaud now . . . 
You know what an informative, under- 
standable magazine it is . . . And there 
will be no size, shape or color problem 
. . . The price is right tool Twelve 
issues for only $15. And we'll reduce 
the price of the second and third gift 
one year subscriptions too . . . Only 
$14 per year for the second gift 
subscription and only $12 per year for 
the third gift sub. Think about it, all 



kilobaud 



those articles, and Wayne's provocative 
editorials to boot. 

Certainly one (or more) of your 
friends is interested in computering 
and would appreciate your thoughtful- 
ness in arranging for a copy of KB to 
be delivered to his mailbox every 
month for a whole year. Not sure if 
your friend is a subscriber or not? 
We'll check for you . . . For notifi- 
cation of your gift to reach its destina- 
tion before Christmas, please mail 
your subscription orders to us no later 
than December 5th. 
Any COMPUTERMANIC can give this 
ad to a friend as a "friendly reminder 
of what he really wants. 




a 



r 



T 



YES, I WANT TO GIVE KILOBAUD ONE YEAR 

SUBSCRIPTION GIFTS. 

Please mail first gift subscription ($15) to: 



Name. 



Address. 
City 



State 



Zip. 



D New □ Renewal/Extension □ Don't know 



K- 



Sign the card(s) as follows: <. 



Enclosed (Total) $ 



□ Cash □ Check D Money Order 



Bill: □ American Express □ BankAmericard 

□ Master Charge — Interbank # 

Card # Exp. date _ 

Signature 



FOR CREDIT CARD PURCHASES, PLEASE COMPLETE 
THE FOLLOWING: 



Name 



| Address 
City 



. 



State 



Zip 



KB/12/77 I 

— ^_ _ — •■ . 



YES, I WANT TO GIVE KILOBAUD ONE YEAR 

SUBSCRIPTION GIFTS. 

Please mail second gift subscription ($14) to: 



Name. 



Address 



City. 



State 



Zip 



□ New □ Renewal/Extension □ Don't know 

_, 

YES, I WANT TO GIVE KILOBAUD ONE YEAR 

SUBSCRIPTION GIFTS. 

* 

Please mail third gift subscription ($12) to: 



Name 



Address. 
City 



State. 



Zip. 



□ New □ Renewal/Extension □ Don't know 



j 
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Take an 
even BIGGER 



Byte 



i 



Fully assembled DEC 

Writer II Keyboard 

Printing Terminal at the 

sensational low price 

of only $1495! 



with the Heathkit H11 16-Bit Personal Computing System 



Based on the world-famous DEC 
LSI-11, the Heathkit H11 and it's 
peripherals are designed to give you 
all the power and speed you need for 
total computing versatility. It's one of 
the few FULL 16-bit personal com- 
puters available to hobbyists today, 
and equivalent commercial versions 
would cost literally thousands of dol- 
lars more! As with the H8 system, 
complete "program-ready" software 
is supplied: the Heath/DEC PDP-1 1 
software includes ED-11 editor; 
PAL-11S relocatable assembler; 
LINK-1 1 S link editor; Absolute 
Loader; ODT-11X debug; IOX LP I/O 
executive program; DUMP-AB-PO 
and DUMP-AB-PB; plus BASIC and 
FOCAL; and it executes the PDP-1 1 / 



40 instruction set! The software is 
supplied in easy-to-use paper tape 
format, perfect for the H10 paper tape 
reader/punch. And with Heath's 
complete assembly manuals and 
software documentation, you have 
the most solidly supported computer 
system you'll find anywhere. Sink 
your teeth into it today! 

H11 LSI-11 16-Bit Computer $1295 

H11-1 4K Memory 275 

H11-2 Parallel Interface 95 

H11-5 Serial Interface 95 

H10 Paper Tape/ Reader/ Punch . .350 
H36 LA36 DEC Writer II 1495 

If purchased separately, *3605 00 
Heath System Price $ 3350 00 



Prices are mail order net F.O.B., Benton Harbor, Michigan. 
Prices and specifications subject to change without notice. 



FREE 



Heathkit Catalog 

Read about computers and nearly 
400 other easy-to-build kits. 



HEATH 



Schlumberger 



Heath Company, 351-360 
Benton Harbor, Ml 49022 



Please send me my FREE Heathkit Catalog. 
I am not on your mailing list. 



Name- 



Address. 
City 




CP-133-1 



.State. 
Zip. 



i i 



J 



Use coupon for 

mail-order 

catalog or bring 

to store for 

retail catalog. 



► 



AVAILABLE LOCALLY 
Visit the Heathkit Electronic Center 
nearest you (Units of Schlumberger 
Products Corporation) and see our 
Complete Computer Line 
Parts and service available. All kits dis- 
played, and sold at slightly higher prices. 
ARIZONA - Phoenix, 85017 

2727 W. Indian School Rd. 602-279-6247 
CALIFORNIA 

Anaheim, 92805 

330 E. Ball Rd. 714-776-9420 

El Cerrito, 94530 

6000 Potrero Ave. 415-236-8870 

Los Angeles, 90007 

2309 S. Flower St. 213-749-0261 

Pomona, 91767 

1555 Orange Grove Ave. N. 714-623-3543 

Redwood City, 94063 

2001 Middlefield Rd. 415-365-8155 

Sacramento, 95825 

1860 Fulton Ave. 916-486-1575 

San Diego (La Mesa, 92041) 

8363 Center Dr. 714-461-0110 

Woodland Hills, 91364 

22504 Ventura Blvd. 213-883-0531 
COLORADO - Denver, 80212 

5940 W. 38th Ave. 303-422-3408 
CONNECTICUT - Hartford (Avon, 06001) 

395 W. Main St. (Rte. 44) 203-678-0323 
FLORIDA 

Miami (Hialeah, 33012) 

4705 W. 16th Ave. 305-823-2280 

Tampa, 33614 

4019 West Hillsborough Ave. 813-886-2541 
GEORGIA - Atlanta, 30342 

5285 Roswell Rd. 404-252-4341 
ILLINOIS 

Chicago, 60645 

3462-66 W. Devon Ave. 312-583-3920 

Chicago (Downers Grove, 60515) 

224 Ogden Ave. 312-852-1304 
INDIANA - Indianapolis, 46220 

2112 E. 62nd St. 317-257-4321 
KANSAS - Kansas City (Mission, S6202) 

5960 Lamar Ave. 913-362-4486 
KENTUCKY - Louisville, 40243 

12401 She I by vi lie Rd. 502-245-7811 
LOUISIANA - New Orleans (Kenner, 70062) 

1900 Veterans Memorial Hwy. 504-722-6321 
MARYLAND 

Baltimore, 21234 

1713 E. Joppa Rd. 301-661-4446 

Rockville, 20852 

5542 Nicholson Lane 301-881-5420 
MASSACHUSETTS 

Boston (Peabody, 01960) 

242 Andover St. 617-531-9330 

Boston (Wellesley, 02181) 

165 Worcester Ave. 

(Rt. 9 just west of Rt. 128) 617-237-1510 
MICHIGAN 

Detroit, 48219 

18645 W. Eight Mile Rd. 313-535-6480 

E. Detroit, 48021 

18T49 E. Eight Mile Rd. 313-772-0416 
MINNESOTA - Minneapolis (Hopkins, 55343) 

101 Shady Oak Rd. 612-938-6371 
MISSOURI - St. Louis (Brldgeton) 63044 

3794 McKelvey Rd. 314-291-1850 
NEBRASKA - Omaha, 68134 

9207 Maple St. 402-391-2071 
NEW JERSEY 

Fair Lawn, 07410 

35-07 Broadway (Rte. 4) 201-791-6935 

Ocean, 07712 

1013 State Hwy. 35 201-775-1231 
NEW YORK 

Buffalo (Amherst, 14226) 

3476 Sheridan Dr. 716-835-3090 

Jericho, Long Island, 11753 

15 Jericho Turnpike 516-334-8181 

Rochester, 14623 

937 Jefferson Rd. 716-244-5470 

White Plains 

(North White Plains, 10603) 

7 Reservoir Rd. 914-761-7690 
OHIO 

Cincinnati (Woodlawn, 45215) 

10133 Springfield Pike 513-771-8850 

Cleveland, 44129 

5444 Pearl Rd. 216-886-2590 

Columbus, 43229 

2500 Morse Rd. 614-475-7200 

Toledo, 43615 

48 So. Byrne Rd. 419-537-1887 
PENNSYLVANIA 

Philadelphia, 19149 

6318 Roosevelt Blvd. 215-288-0180 

Frazer (Chester Co.) 19355 

630 Lancaster Pike (Rt. 30) 215-647-5555 

Pittsburgh, 15235 

3482 Wm. Penn Hwy. 412-824-3564 
RHODE ISLAND 

Providence (Warwick, 02886) 

558 Greenwich Ave. 401-738-5150 
TEXAS 

Dallas, 75201 

2715 Ross Ave. 214-826-4053 

Houston, 77027 

3705 Westheimer 713-623-2090 
VIRGINIA 

Alexandria, 22303 

6201 Richmond Hwy. 703-765-5515 

Norfolk (Virginia Beach, 23455) 

1055 Independence Blvd. 804-460-0997 
WASHINGTON - Seattle, 98121 

2221 Third Ave. 206-682-2172 
WISCONSIN - Milwaukee, 53216 

5215 W. Fond du Lac 414-873-8250 
OPENING THIS FALL: San Jose, California 
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index of advertisers 

A37 AAA Chicago Comp. Ctr. 114 

A29 Ac* Electronic Parts 115 

A38 Advancad Comp. Prod. 104,105 

A42 Associated Elactronics 59 

A43 A TV Raaaarch 117 

B19 bas«2, inc. 112 

B21 Bit Stop 115 

B22 Byte Shop 113 

B18 Byte Shop Mail Ordar 27 

C50 California Industrial 127 

C56 CMC Marketing Corp. 54, 55 

C5 Communications Elactronics 125 

C36 Computalker 113 

C28 Computer Corner 119 

C40 Computer Depot 116 

C33 Computer Enterprises 50 

C48 Computer Mart, Ltd. 115 

C32 Computer Mart of NY. 114 

C44 Computer Microsystems 114 

C49 Computer Playground 114 

A44 Computer Systems 114 

* Computer Systems Design 117 
C34 Computer Store, Inc. 3 
C42 Computer Systems Store 116 
C27 Computer Warehouse 118 
C31 Computer Workshop 10,11 
D13 Delta Elactronics 136 
D12 Digital Group 23 
D20 DRC 129 

E18 Electra value Industrial 119 

E21 Electronic Systems 28, 29 

F4 Floto. Charles 114 

G4 Godbout 124 

H20 Hayes, Dennis 51 

H5 Heath Co. CIM.146 

H10 Hufco 134 

118 ICOM 38, 39 

113 Integrand Research Corp. 112 

19 Integrated Circuits 128 

110 International Data Systems 115 

J6 Jade Electronics 132. 133 

J1 James Electronics 126 

M29 Management Systems, Inc. 114 

M21 Manchester Equipment Co. 117 
M17 Marketline 115 

M2 Meshna 135 

M27 Microcom 115 

M16 Microcomputers, Inc. 119 

M28 Microelectronics 117 

M25 Micronics, Inc. 113 

M4 MITS CIV 

N9 North Star Computers, Inc. 50 

01 Ohio Scientific Instruments 49 
05 OK Machine & Tool 108,109 

02 On_Line 114 

03 Optoelectronics 1 31 
P9 Paia 103 
P22 Parts Terminal 81 
P12 Peripheral Vision 111 
P8 Personal Computing Co. 71 
P21 Priority One Electronics 76, 77 
P11 Proko Electronics Shoppe 61 
Q4 Quality Security Systems 115 
R12 Rainbow Computing Inc. 119 
R14 Realistic Controls Corp. 34 
R16 Ro Che 38 
R7 Rondure Co. IX 

51 Scelbi 47 
S26 Scientific Research 97 

52 SD Sales Co 137 
S22 Seals Electronics 93 
S6 SWTPC CM 
S38 Stuart Electronics 116 
S29 Szerlip Enterprises 113 

* Tandy Computer 35 
T11 Tar bell Electronics 89 
T8 Technical Design Labs, Inc. 43 
T22 TEI, Inc. 54,55 
T20 TLF 83 

T12 Technical Systems Consultants 24 

T13 Teletypewriter Co mm. Spec. 112 

T1 Tri-Tek, Inc. 138 

V12 Vamp, Inc. 114 

V14 Vandenberg Data Products 117 

V10 Vector Graphics, Inc. 65 

W13 Wasatch Semiconductor Prod. 85 

W16 World Wide Electronics 119 

W14 WWW Enterprises 85 
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( kilobaud ) reader service 

Circle appropriate Reader Service # for desired company brochures, data sheets or 
catalogs and mail to Kilobaud Magazine, Peterborough NH 03458. Include your zip code, 
please. Send money directly to advertisers. LIMIT: 25 requests. 
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PLEASE PRINT OR TYPE U Newsstand buyer D Subscriber 

This Month's ARTICLE WINNER: (Title page number) 



Name 



Address 
City 



State 



Zip 



Coupon Expires in 60 Days 



12/77 



PLACE 

STAMP 

HERE 




pETEnboROuqh Nh 05458 



Att: Mail Order 



I irvartf \o subscribe! 



Send me Kilobaud for: 
D 1 year- $15.00* 
□ 3 years - $36.00** 

Enclosed $ □ Cash 



□ Life Subscription - $155.00** 

□ Renewal 

□ New sub. 

□ Check □ Money Order 



□ American Express 
Credit card # 



D BankAmericard 



□ Master Charge 



_ Interbank # 



Expiration date 

□ Bill me directly 
Name 



Signature. 
Signature 



Address 
City 



State 



Zip 



* U.S. & Canada only. Others write for foreign rates. 
**U.S. & Canada only. 

Subscription prices expire in 60 days. 



12/77 



BUSINESS REPLY MAIL 



FIRST CLASS 

Permit No. 1024 

Peterborough NH 03458 



NO POSTAGE NECESSARY IF MAILED IN UNITED STATES 



POSTAGE WILL BE PAID BY 




peTERboROuqh nU 07498 



Att: Reader Service 



PLEASE PRINT OR TYPE Please send me the following Kilobaud products: 



Quantity 


Description 


Unit Price 


Total 



















































Total 
Shipping & Handling Charge 

Order Total 

Enclosed $ □ Cash □ Check □ Money Order □ C.O.D. 

Bill: □ American Express □ BankAmericard □ Master Charge 
Credit Card # Interbank 



$1.00 



Expiration date 

Name 



Signature 



Address 
City 



State 



Zip 



12/77 



PLACE 

STAMP 

HERE 




peTERboROuqh Nh 05458 



books.etc 

Microcomputer Dictionary $15.95 

A Quick Look at BASIC $4.95 

Computer Programming Handbook $8.95 

Fortran Programming $7.95 

Fortran Workbook $3.95 

Fun with Computers and BASIC $6.95 

Scelbi's First Book of Computer Games $14.95 

My Computer Likes Me . . When I Speak BASIC $2.00 

Scelbi's Galaxy Game for the "6800" $14.95 

6800 Software Gourmet Guide & Cookbook $9.95 

8080 Software Gourmet Guide & Cookbook $995 

CMOS Cookbook $9.95 

Hobby Computers Are Here $4.95 

The Story of Computers $4.95 

Intro to Microprocessors $17.50 USA; $20 Elsewhere 

Microcomputer Primer $7.95 

The New Hobby Computers $495 

An Introduction to Microcomputers, 

Vol. I - $7.50, Vol. II $12.50 
8080 Programming for Logic Design $7.50 
6800 Programming for Logic Design $7.50 
The Underground Buying Guide $5.95 
Spencer's Computer Dictionary $5.95 
Chemistry with a Computer $995 

1976 Periodical Guide fo* Computcrists $3.00 

January-June 1977 Edition $3.00 
Secret Guide to Computers 

Part I $1.75; Part II $2.50; Part III $3.50 

Scientific Research Vol. I & II $24.95 ea. 

Vol. Ill $39.95; Vol. IV A V $9.95 ea. 
60 Challenging Problems with BASIC Solutions $6.95 
Some Common BASIC Programs $7.50 
Tychons 8080 Octal Code Card $300 
Tychons 8080 Hex Code Card $3.00 
COMPUTERMANIAC Tee Shirts $5.50 ea. 
Test Equipment Library $4.95 Each 

Vol. I Component Testers 

Vol. II Audio Frequency Testers 

Vol. Ill Radio Frequency Testers 
Novice Study Guide $4.95 
General Class Study Guide $5.95 
VHF Antenna Handbook $4.95 
Weather Satellite Handbook $4.95 
SSTV Handbook $5 (Soft); $7 (Hard) 
What To Do After You Hit Return $8 
101 Games in BASIC $7.50 
BASIC $4.95 
TVT Cookbook $9.95 
TTL Cookbook $8.95 

Library Shelf Boxes $2 ea.; $1 .50 each additional box. 
73 Back Issues - 1977's - $3.00 @ 1976s - $2,509 
KB Back Issues - $3.00 ea. 




Att: Subscriptions 



moNing? 

Mail us your new address as soon as possible to insure 
uninterrupted delivery of your magazines. 
You may use the preprinted order card for your 
change of address: 

1. Write in "description" column "MY OLD 
ADDRESS WAS". 

2. Attach old label if available . . . otherwise print 
clearly the old address (don't forget the zip code). 

3. Clearly print your name and new address in the 
space provided at the bottom of the card. 
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right!... 



running 



with the Heathk it H8 8080 Personal Computing System! 



H8 8080A 8-Bit 

Computer $375 

H8-1 4K Memory 140 

H8-3 4K Chip Set 95 

H8-5 Serial I/O and 

Cassette Interface .... 110 

H9 Video Terminal 530 

ECP-3801 Cassette 

Recorder/Player 60 

If purchased separately, *1310 00 
Heath System Price $ 1244 50 



NEW! Microprocessor Course 
AND TRAINER 

Learn the operation and programming 

of microprocessors with our effective 

self-study course and trainer! 



When you invest in a personal computing 
system, you want it to perform. So you 
need software. But putting a complete 
hardware-software system together can 
be difficult. Especially if all of the 
components are not designed to work 
together. The H8 computer, software and 
peripherals were developed as a total 
system. And we include the software 
(at NO extra cost) so you can start 
programming right away. Benton Harbor 
BASIC with unique statements and 
commands and efficient compression 
techniques lets you put more program 
in less space. The HASL-8 2-pass 
assembler generates efficient machine 
language code. The TED-8 line-oriented 
text editor and BUG-8 terminal console 
debugging program permit fast entry, 
editing and debugging of programs. 
The H8's intelligent front panel provides 
efficient one-button program loading, 



HEATH 



and lets you "see" what's going on in 
the machine — in memory, in registers 
and at I/O ports. 

While the H8 and its software gets you 
up and running, our peripherals complete 
the "system". The H9 12" CRT video 
terminal is complete with ASCII 67-key 
keyboard, long and short-form displays, 
auto-scrolling, plot mode, cursor and 
more. And our ECP-3801 cassette 
recorder/ player provides convenient 
mass storage for all your programs on 
easy-to-handle cassettes. 

All this, plus complete documentation, 
service support through the Heathkit 
factory or Heathkit Electronic Centers 
nationwide*, and self-instructional 
programming courses make Heath your 
BEST choice for a truly practical and 
versatile computer system that's ready 
and waiting for your commands. 
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Send for your Heathkit Catalog or visit your Heathkit Electronic Center. 

*See listing (opposite page) CP-134 



Powerful in computing muscle, yet 

small in physical size, the Altair^SOb offers many 

special features at an affordable price. Based 

on the 6800 microprocessor, the 680b comes with IK 

of static RAM, Serial I/O port, PROM monitor and 

provisions for IK of PROM as standard components. 

Its good thinking, when you're interested in making a 

modest investment on a highly reliable computer, 

to consider the Altair 680b. 

Our PROM monitor eliminates the necessity for toggling 

front panel switches to load 

bootstraps or manipulate 

memory contents. Only a 

terminal and programming 

language are required for 

complete system operation. 

With Altair System software — 

Altair 680 BASIC, assembler 

and text editor— you may 

begin problem solving 

immediately with ease. 

By adding the 680b-MB 

Expander card, many options 

are currently available: 

*16K Static Memory Board- 
Increase your system memory 
with 16K bytes of fast access 
(215 ns), low power (5 watts 
per board) static RAM. 680 
BASIC and assembler/text 




editor are included free with purchase. 

'"Process Control Interface— A PC card that uses optically 
isolated inputs and relay outputs that transmit sensory 
information to and control signals from the computer. A 
diverse world of control applications is opened up with 
the Altair 680b-PCI. 

'"Universal Input/Output Board — If your I/O needs exceed 
the serial port already on the main board, augment your 
I/O channels with the 680b-UI/O. By implementing the 
optional serial port and two parallel ports, you can simul- 
taneously interface to four 
terminals. 

*New Addition — Kansas City 
Audio Cassette Interface — 
Use the 680b-KCACR to inter- 
face your Altair 680b with an 
audio cassette recorder for 
inexpensive mass storage of 
programming languages, pro- 
grams and data. 

Available in either full front 
panel or turnkey models, the 
Altair 680b presents many 
computing capabilities at a 
low cost— without skimping 
on performance. See it today 
at your local Altair Computer 
Center or contact the factory 
for further details. 
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Good Thinking. 
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